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A COMPARISON OF VARIABILITY OF THREE SORTS OF 
OBSERVERS IN A SENSORY EXPERIMENT*! 


Department of Psychology, Michigan State University 


Thomas М. Netson, S. Howarp BARTLEY, AND Doris DEHARDT 


A. PROBLEM 


A persistent problem in psychology has to do with what to expect from 
naive and trained observers. Although various schools of endeavor have long 
used trained observers, the belief has not totally disappeared in certain quarters 
that trained observers do not yield the type of data the investigator supposes 
he is getting, but that naive observers do meet the proper qualifications. It is 
supposed that the training process is unavoidably a biasing process, and that 
the biasing is in favor of obtaining results that the investigator wants. The . 
interpretation to be made here briefly is that a form of self-deception is being 
practiced by investigators confining their work to the use of trained observers. 
One of the authors (Bartley), in his years of teaching psychology, has gained 
the impression that students in his classes have somewhere been taught to 
frown on trained observers. 

It is known that reports (judgments, observations, or whatever) vary from 

trial to trial. This is always the case and has led to statistical treatment of 
the results, all the way from simple averaging of the readings and the use of 
the arithmetic mean as a single representative reading to more elaborate pro- 
cedures such as used in the method of constant stimuli. It is also known that 
variability differs under fairly well known diverse circumstances such as from 
day to day, or from hour to hour as contrasted with results when readings are 
taken in rapid succession, as from trial to trial. 
р The more serious the investigator, the more likely he attempts to consider 
Just what is occurring when human observations are being made. He wishes 
to ask himself what needs to be done to stabilize his observer's responses, or to 
do something acceptable regarding variations that seem to be unavoidable. 

It has become customary to rely on statistical procedures to determine 
amounts Of variation, to state variation in a standard way, and to tell some- 
thing about the value of the results obtained. By value is meant the repre- 


> Received in the Editorial Office on September 1, 1959, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 
The present study is a part of the work being done under Research Grant 
NSF-G-5821 from the National Science Foundation. 
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sentativeness of the results, or the expectancy of being repeatable, Frequently 
the way statistics is used in psychology implies an evaluation that lies totally 
within the number of scheme (mathematics) employed, rather than in under- 
standings and/or assumptions aside from the scheme. The resort to statistics 
has been so common as to bespeak a widespread belief that there are no other 
criteria for evaluating experimental results. It is as if we now have hit upon 
a new and much more effective way of dealing with nature than any hereto- 
fore in use. On the other hand, it must be recognized that there is yet some- 
thing further to be achieved in our conceptualization of what we are doing in 
a sensory experiment. This understanding lies outside of the application of 
mathematical formalities. It involves more intimate understandings of body 
mechanisms. 

The situation evoking the present inquiry has stemmed from the need of 
obtaining considerable data on human response to intermittent visual stimu- 
lation, i.e., flicker. In this investigation, like many others, one needs to be 
able to compare (a) the behavior of individuals who have had extended 
experience with (5) those who have been briefly though carefully instructed 
and trained, with (c) those whom we could well call naive. 


The present 
paper presents the results of just such a comparison. 


B. OBSERVER MATERIAL AND PROCEDURE 


In making comparisons, naturally a standard o 
volved. In the present case, 
Hence the standard of vari 


т reference is necessarily in- 
no absolute or external standard was available. 
ability we used was the behavior of the two Os 
whom we label as trained Os, meaning that they have had extended experience 
in sensory observation and in the consideration of the meaning of the en- 
deavors in which they have been engaged. These Os were two of the authors. 

The second group of Os (sophisticates) were six individuals who under- 
went extended instruction in regard to just what they were to observe 
what they were to ignore in the visual situation, 
perimental psychology they were taking. These 
tions over a 10-week period. 

The third group of observers (naive) wa: 
tary psychology who had never before serve, 


and 
as a part of a course in ex- 


Persons made their observa- 


r individuals in this group totaled 
only two hours. 


For all observers, the task consisted of viewing an intermittent. target, 
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whose rate of intermittency was varied by the observer himself until all 
vestige of flicker just disappeared. Four different intensity levels and seven 
different PCF's (pulse-to-cycle fractions) were used. 

Both of the trained Os and the sophisticates observed under all of the 
seven PCF conditions (1/30, 1/8, 1/4, 1/2, 3/4, 7/8 and 29/30) as well 
as under the four intensity levels. No single naive observer served for more 
than two PCF conditions, though all four of the intensities were used. This 
reduced the experience that any naive observer had at the time of his very last 
trials. 


C. RESULTS 


The results are presented in two forms, the graphical in Figures 1, 2, and 
3, and the statistical. In Figures 1 and 2, one can see the behavior of indi- 
viduals in the three groups quite distinctly. The points representing the 
sophisticated Os are shown by solid circles and those for the naive by open 
circles. The mean responses for the trained Os are shown by triangles and 
crosses. The difference between the sophisticated and the naive observers 
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Se " А FIGURE 1 Os + 
atter diagram of critical flicker frequency responses of three groups of s for 
two intensities and seven pulse-to-cycle fractions. Sophisticated Os shown in solid 
circles, naive Os in open circles. Responses of the two trained observers shown by 
triangles and crosses, respectively. 
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consisted largely in the amounts of scatter from observer to observer. It will 
be shown that statistically all three groups differed in amounts of variability. 
It can also be seen from the scatters of points that, in most cases, the scatter 
is distributed in both directions from the values represented by the two trained 
observers. Figure 3 shows the combined results of the individuals in each of 
the three groups. For each of four different intensity levels, three curves are 
presented. The solid curves represent the trained Os; the finely broken curves, 
the sophisticated Os; and the grossly broken curves, the naive Os. 


45 


25 


INTENSITY FOUR 1164 0/FT2 


45 


CRITICAL FLICKER FREQUENCY 


35 


25 


INTENSITY THREE 116.4C/FT2 


—L. —L 
1/30 1/8 1/4 
CFF AND PCF COMPARISON 


1/2 3/4 
IS BETWEEN THREE GROUPS 
FIGURE 2 
Scatter diagram of critical flicker frequency responses of three groups of Os for two 
intensities and seven pulse-to-cycle fractions. Sophisticated Os shown in solid circles, 
naive Os in open circles. Responses of the two trained observers shown by triangles 
and crosses, respectively. 


7/8 29/30 
OF OBSERVERS 


It will be noted that at the lowest intensity level, all three groups behaved 
quite similarly. A slightly greater degree of divergence occurred at the next 
higher level. At the third level this divergence increased, and at the highest 
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level it became marked. One of the very most effective factors that would 
seem to play a röle in this divergence is the nature of the target and the stray 
photic radiation produced in the eye. At the very highest intensity, the field 
surrounding the target is seen to flicker violently and it requires extreme skill 
and caution not to be influenced by this. This field flicker obscures the obser- 
vation of the last vestiges of flicker in the target. If the O fails to ignore this 
flicker, he increases the intermittency rate beyond the values he should, be- 


CRITICAL FLICKER FREQUENCY 
INTENSITY 


*——  PULSE-TO-CYCLE FRACTION —9 


1/30 1/8 1/4 1/2 3/4 7/8 29/30 
RELATION OF CFF TO INTENSITY AND PCF 
FIGURE 3 


CFF curves for three groups of Os. Solid lines are for trained observers, finely 
broken lines for паїуе Os, and grossly broken lines for sophisticated Os. The numbers 
represent intensity levels. Number 1 = 1.28 c/ft2, 2 = 7.00 c/ft2, 3 = 1/16.4 cft?, 
and 4 = 1164 c/ft2, 
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cause he is obtaining the CFF of the field instead of the target. Some years 
ago, Bartley (1) studied the relation of СЕРУ for target and surrounding 
field and showed that, under some conditions, the field continued to flicker 
with pulse rates higher than those producing CFF for the target. Conditions 
for field flicker were studied and it was shown that it was produced by stray 
photic radiation in the eye. This radiation cannot be fully reduced to negligi- 
bility under certain conditions. 

The statistical treatment of the material was as follows: Pooled or average 
variances (s,2) for each of the three populations of Os were found and cor- 
responding F tests were performed. For both trained Os, 10 scores were 
obtained for each of seven РСР? at each of four intensity levels. That is, 28 
samples consisting of 10 scores each were obtained for both Os. Thus, there 
were 56 trained O samples (560 scores). The variance (s?) of each of these 
samples was computed. Since all of these samples were considered to have 
come from the same population, the resulting 56 variances were averaged to 
give Sa”, Sa” being an estimate of the variance of the population of trained Os. 
Twenty-eight samples identical to those for the trained Os were also obtained 
for each sophisticated O. Since there were six sophisticated Os, the total 
number of sophisticated O samples was 168 (1680 scores). Again, variances 
for each sample were computed and the average variance obtained. 

There were also 168 naive O samples from which an average variance was 
computed. But unlike Os in the other two groups, each naive O was tested 
on only two PCF's for each of the four intensity levels. Before testing of 
naive Os began, various combinations of two from the seven possible PCF's 
were listed in such a way that each PCF appeared exactly six times. This was 
done so that the naive Os’ s,2 would correspond to Sa? for trained and 
sophisticated Os. A total of 21 combinations was given to as many naive Os 


and with eight samples for each, the number of samples totaled 168. Again, 
since the 21 Os arose from the same population 


‚ an average variance was 
computed. 


The average variances just described for the three groups will be called 


overall average variances (s), and are averages of all samples for each 
group. In addition to these for observer groups, 


average variances were 
found for the various intensities (s?) and PCF’ 


S (sp) also. Four average 


variances were computed for intensities and seven for PCF's for each group. 
For example, an average variance for trained Os at Intensity 2 (1) would 
consist of all trained O samples at I. 


Presented in Table 1 are the overall average vari 


à ances (s?) and the F 
ratios of these variances. Both F г 


atios are ratios of sophisticated and naive 
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So” to trained sẹ. For F = sophisticated s.?/trained 8.2, 2.16 (df = 1512, 
504) was obtained, which is significant at p< .01. The ratio of naive sj? to 
trained so? is 2.43 (df = 1512, 504) an F ratio also significant at p< .01. 
The trained s? is very significantly smaller than either the sophisticated 52 
or the naive 5,7, both results supporting the hypothesis. 


TABLE 1 
OVERALL AVERAGE VARIANCES (s,2) AnD F RATIOS FOR TRAINED, SOPHISTICATED, AND 


NAIVE OBSERVERS 


Observers 2 4} F 
Trained 111.9 504 
Sophisticated 241.7 1512 2.16* 
Naive 271.5 1512 2.43* 


* Significant at p < .01. 


Not presented in Table 1 but also computed was F = naive s0?/ sophisti- 
cated s? = 1.12 (df = 1512, 1512), which is significant at p< .05. The F 
distribution percentile for a — .05 for such a large df was approximated by 
the technique given by Dixon and Massey (2). In other words, the sophisti- 
cated so? is significantly smaller than the naive sj, a result which was also 
hypothesized. 

AVERAGE VARIANCES FoR DENSITIES i3) am F RATIOS FOR TRAINED, SOPHISTICATED, 
AND NAIVE OBSERVERS 


Observers Ey І 1; I, 

Р Sa” 
Trained 60.4 81.8 111.5 194.1 
Sophisticated 93.5 164.8 193.9 514.7 
Naive 351.6 239.1 247.5 247.8 

F Ratios 

Observers df Fy, F; Fr, Fr 
Trained 126 
Sophisticated 378 1.55* 2.01* 1.74* 2.65* 
Naive 378 5.82* 2.92* 2.22* 1.28 


*Significant at PEO 


It can be said, then, that the hypothesis that trained Os are less variable 
than the sophisticated and the naive Os, and that the sophisticated Os are 
less variable than the naive Os is verified. 

The average variances for intensities (sa?) are presented in Table 2. Fr 


is the F ratio for Intensity 1, etc. Again, the ratios compared naive and 
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sophisticated sa? to trained sa?. All trained sj? are significantly smaller (p< 
.01) than those of паїуе and sophisticated sa?, except К for the naive Os. 


TABLE 3 
AVERAGE VARIANCES FOR PCF's (853) AND F RATIOS FOR TRAINED, SOPHISTICATED, AND 


NAIVE OBSERVERS 


Observers 1/30 1/8 1/4 1/2 3/4 7/8 29/30 

Ы 71.7 
ined 101.3 248.2 59.7 66.3 115.6 „120.8 Я 
== ғ 228.0 259.7 210.6 171.5 157.5 375.2 289.4 
Naive 366.6 264.6 272.7 293.2 138.7 264.0 301.0 
F Ratios 

Observers df Еу узо Fis Fa Frye F374 F378 Fs9/30 

Trained 72 

Sophisticated 216 2.25% 1.05 3.53% 2.59% 1.36 3.11" 4.04% 

Naive 216 3.62* 1.07 4.5574 442° 120 2.19% — 420% 


* Significant at р < .01. 


From Table 3, it can be seen that all average variances for PCF's (52) 
for trained Os are significantly smaller (p< 01) than those for naive and 
trained Os sp? for five of the seven PCF's. For PCF's 1/8 and 3/4, signifi- 


cant differences were not obtained. 


D. Discussion 


It is to be admitted that there is more than one way of looking at sensory 
data. One is the statistical, which, as a purely mathematical scheme, offers 
ways of treating data and indicating how they shall be regarded. The other 
is an empirical and concrete way in which data are seen as products of the 
operation of physicalistic mechanisms, be they biological or be they those out- 
side the body. Variation is looked upon by these two views in somewhat 
different ways, although, in both, variation is unwanted. Vari 
ficult to make the kind of sense out of that some of us look for. 
least, we see it as an indication that the mechanisms at work 
brought in line with the specific experimental 
subject or observer. 


ation is dif- 
To say the 


are not all 
performance expected of the 


Considerable could be said in this connection to make the discussion satis- 
factory. The purpose for mentioning the two quite different views has been 
merely to indicate that the statistical results obtained in the present study are 
not taken as a final objective, but rather only as a way of stating a kind of 
equivalence or lack of it between three groups of observers. The data answer 
such questions as (a) whether one group might be substitutable for either of 
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the others, and (5) whether, although amounts of variability differ, s ара 
аге essentially providing the same overall pattern of data. It wi | be » 
membered that in the introduction we voiced the doubt, —€— in Hi» 
quarters, whether naive and uninformed observers and the n s = 
formed ones address themselves to essentially the same task. The en = 
have obtained should tend to dispel the idea that phenomena such as flicke 
and the CFF are highly artifactual and arbitrary phenomena. . та 

It would seem that although the three groups differed significantly in 5. 
of variability, they did demonstrate that, in general, they do e = 
same task. If such tasks can be quickly assumed by totally naive observers, 
it would seem that they are quite “natural.” . | , 

In a subsequent paper we shall deal with the question of = cate erg 
ings are needed per observer per single set of conditions in orc е EE 
factory from some reasonable, if not from some formal statistica 
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INTELLIGENCE TESTS OF WHITE AND COLORED 
SCHOOL CHILDREN IN GRAND CAYMAN* 


Madison, Wisconsin 


Marcaret Wooster CURTI? 


A. PROBLEM 


Psychologists have increasingly pointed out that the inferiority of Ne- 

groes on intelligence tests can be explained as a result of economic and edu- 
cational inferiority, but attempts to control such factors have not produced 
clear-cut results. In a recent careful survey Dr. Audrey M. Shuey reports 
that at several age levels and under a variety of conditions, Negroes regularly 
score below whites. In a foreword to this book Henry E. Garrett says: 
“Dr. Shuey concludes that the regularity and consistency of the results 
strongly imply a racial basis for these differences. 1 believe that the weight 
“of evidence supports her conclusion” (1). 
. One of the main reasons for the inconclusiveness of studies of Negro-white 
intelligence is that usually selection of one kind or another may be presumed 
to have affected the composition of the groups compared. Another is that 
s infrequently tests used have included materials and involved procedures 
within the experience of one group but not the other. Perhaps the most im- 
portant factor not adequately controlled lies in the conscious or subconscious 
attitudes toward those tested of the person giving the tests. 

The writer in 1940 carried out in Jamaica a study designed to give more 
adequate consideration to such factors. As part of that investigation a study 
was made on the island of Grand Cayman, a dependency of Jamaica. Results 
Were reported to the British government authorities but not published. Since 
at the present time the findings have special relevance, this paper reports on 
the group intelligence testing in Cayman. 

Grand Cayman seemed to be a natural laboratory for racial testing for 
Several reasons: English is the language spoken; the island is small enough 
(20 miles long) so that all children of a given age in school could be tested; 
a sizeable part of the population has remained "pure white" while there are 
large numbers of brown and black people; and the island at the time of the 


* Received in the Editorial Office on September 6, 1959, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. e 
1 Study supported by Social Science Research Council and the Education Office, 
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study was quite isolated and all the inhabitants were living in an unusually 
simple environment. | 

As to the last point, there was no regular steamship service, no railroad, 
moving picture theater, or newspaper. There were very few automobiles, 
and very few telephones. The roads were generally poor. There were по 
government schools above the elementary level and no private schools above 
the secondary level. The great majority of the people lived off the sea, in 
one way or another. In Grand Cayman there were many white families 
which had been exposed for some generations to the same simple type of 
environment as colored and black families. People of all colors, then, were 
restricted to a rather narrow range of occupational Opportunity. 


B. Mernop 
1. Preliminary Testing 


Some preliminary tests were given under the writer's direction by Mr. 
Frank Ogle of the Jamaica Education Office during an inspection trip to 
Cayman. He administered group intelligence tests to government school 
children, and the results were used as a basis for planning later testing. 
The only test regularly given to the children present on the d 


ay of inspection 
was the Goodenough draw-a-man test, the results of which are summarized 
in Table 1. 
TABLE 1 
RESULTS, PRELIMINARY Man 


Test 

White Brown Black White-Brown White-Black 

Age N M SD N M SD N M SD Diff. t Diff. t 
8 5 1166 68 10 158 8 $ 185 44 --52 12 —24 57 
9 8 16. 6.6 8 146 5.9 8 14 5.7 +1.38 41 +2 6 
10 9 212 7.0 12 168 6.5 8 20.2 5.0 +44 122 | 97 31 
11 11 146 103 215: 1851 6.6 5 492 41 —3.4 92 —457 1.17 
12 14 13.71 9.5 25 18.72 10 194 9.1 —.01 — .69 17 
Explanation: A minus sign signifies white mean is lower, a plus sign, higher. No 
color /'s are significant. | 


These results were striking in that the commonly found inferiority of 
black pupils was not shown. Black averages are higher than white in 3 
out of 5 comparisons. But neither these nor other differences are significant 
even near the 5 per cent level. Since all the children tested were attending 
government schools, the writer thought that if private schools could be 


included, the averages of the white pupils would at least equal and probably 
exceed those of the black and the colored. 


MARGARET WOOSTER CURTI 15 


2. The Main Cayman Study 


In the main study the writer visited Grand Cayman with an assistant 
and conducted tests in all the schools on the island. The heads of all the 
private schools gave generous and intelligent help. Both teachers and pupils 
in all the schools were interested and gave excellent cooperation. Nearly all 
the actual testing was done by an assistant, a native Jamaican, a young 
woman with a name common in Cayman. The writer supervised the ob- 
taining of supplementary information. 

In all the schools in Grand Cayman we gave group tests to all in the 
lower standards (grades), checking on school lists to make sure of getting 
all children through 10 years old according to birth certificates. Whenever 
time permitted the older pupils (called seniors by us) were also tested, 
and senior testing was done in all the private and most of the government 
schools. We excluded from the main treatment the few whose birthdates 
could not be verified in government records, and also the small number 
of children aged 6 and 7 years. Table 2 shows the number of pupils dealt 
with according to color and type of school. 


TABLE 2 


SUBJECTS ^ 
White Brown Black АП 
А Қ Govern- Govern- Govern- Govern- 
Age Private ment Private ment Private ment Private ment 
Jr. (8-10) 31 28 125 
9 53 7: + 47 2 

Sr. (11-15) 27 36 7 66 2 33 36 135 
Both 58 64 1619 9 77 83 260 


Whether the 122 white, 135 brown, and 86 black children reflect the 
racial make-up of the island we can not be sure since census reports have 
not made a clear distinction between white and very light brown, and since 
even the darkest are probably less than pure black. Cayman advisers told 
us they felt this proportion of black and brown children seemed about right. 

In regard to the question whether the very dull or defective were in school, 
it is significant that illiteracy, backwardness, and feeblemindedness ‚were 
reported by the teachers. Of 171 juniors, 13 per cent were reported illiterate 
(15 per cent of the white, 10 per cent of the brown, and 17 per cent of the 
black pupils). Illiteracy was not usually reported for the older pupils, but 
one white boy age 11 was said to be illiterate, and such comments as “can 
read but little” occurred. Among the seniors three were reported feeble- 
minded and one mentally defective. Apparently not a few pupils unable 
to do the school work as laid down in the course of study, were kept on any- 
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way and kept busy in some way. Our figures suggest that Cayman p» 
children were more representative and "unselected" than is common in less 
simple societies. | 

Before a school was visited we sent to the teacher a letter suggesting that 
she interest the children in our visit (tests were not to be mentioned) and 
ask them to come on the appointed day with birth certificates. Teachers 
reported great interest and unusually large attendance on the day of testing. 
In Cayman our activities provided a welcome change. | 

Supplementary information was obtained for each pupil as follows: height 
in stocking or bare feet, measured at the time; date and place of birth, legiti- 
macy and also full names of both parents to permit checking by government 
recorder occupation of father and of mother; occupation child would prefer 
when grown up; number of people living in child's home; 


ability to read 
and to write (reported by teacher). 


In addition the teacher, in conference with the writer, rated cach child, 
using mimeographed instructions, on these items: schoolwork, intelligence, 
self-confidence, type of home, and health. The teacher also recorded whether 
eyesight and hearing were good or not, and was also asked to report any 


special defect or handicap he had noticed. These last questions elicited 
mention of various defects, “poor teeth” being the most common, and others 
occurring such as “bad blood,” “nervous twitching,” “kidney 

A rating on color was given each pupil on a 6-point scale 
1 (black) through 6 (“pure” white). 


ferred about doubtful cases. An occupational-economic rating was also 


given, based mainly on reported occupations of both parents but modified 


in accordance with certain rules by consideration of the teacher's report 
on the home. Ratings were on a 6-point scale from 1 (highest) to 6 (desti- 
tute). 


trouble,” etc. 
ranging from 
The writer and her assistant con- 


3. The Tests 
All tests were speci 


ally devised or adapted in Jamaica in consultation with 
native Jamaicans, 


In addition to the group tests, some 5- 
school were given special “kindergarten” tests, and all Pupils within one 
month of the ninth birthday were given a modified Binet-type test. In certain 
schools, time permitting, pupils were asked to “make a Picture—anything 
you want to draw.” 


year-olds not in 


In this paper only the group tests are reported on. Material for each 
test was on a separate mimeographed sheet, Brief descriptions of the tests 
and reactions to them follow: 
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a. Junior Tests. (1.). For the draw-a-man test the standard directions 
for giving and scoring were used. Mental ages were not calculated. 

(2). Counting blocks. "There were 25 piles of blocks of increasing com- 
plexity. Below each pile the pupil was to make one mark for each block in 
the pile, or if he wanted to, to write below each the number of blocks. Score 
was number correct. This test, with additional more complex piles, was 
used for seniors. 

(3). The lost purse test was an adaptation of the ball and field test. 
Instead of a pass or fail criterion, scores from 0 to 10 were assigned according 
to goodness of the planning. 

(4). Pictorial classification. For each of 25 rows of geometrical figures 
the pupil was to put a mark on the figure (picture) that was most different 
from the rest. The first two rows were used for demonstration and practice. 
With the addition of two more complex rows, the test was used for seniors. 
Score was number of rows correct. 

(5). For the memory squares test a row of squares was drawn on the 
blackboard, and each child had a sheet with 10 rows of blank squares. The 
explained that he would tap certain squares with his ruler, and that 
оя it, each pupil was to put marks in the same squares on 
= 24 his demonstration with two practice rows. The test 
їйгє, temi ge enthusiasm. It was used for seniors but with 

patterns. Score was number of rows correct. 

(6). Geometrical forms. In each one of 14 compartments on a sheet, 
two or more parts of a geometrical form were shown, followed by an out- 
line of the entire figure. The pupil was to show by marking the larger 
figure how the parts could be arranged to make the figure. Demonstration 
and explanation by sample blackboard figures were given. Score was number 
of forms correctly done, with half credit where part but not all of the parts 
were shown in correct position. The test was also given to seniors. 

b. Senior Tests. Senior tests 1, 2, 3, and 4 (blocks, pictorial classification, 
Memory squares, and forms) have been described under Junior Tests. 

(5). Opposites. Two vertical columns of opposites, 50 pairs in all, were 
presented. After each pair, in space provided, the subject was directed to 
write an “O” if the two words meant the same or nearly the same, a “D” 
if they were very different. Score was number right minus number wrong. 
Pairs were of increasing difficulty, from “1. white-black,” to “49. avarice- 
cupidity,” and “50. quite-entirely.” 

(6). Ferbal classification. For each of 25 rows of words, the pupil was 
directed to “Draw a line under the word that is most different from the 
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rest of the words in the row.” Example: “8. inch, century, yard, mile, foot." 
Score was number of rows correctly marked. | 

(7). Number completion. In each of 25 rows was a series of онн 
arranged according to a definite rule. The subject was to write, in ке т 
provided, the two numbers needed to complete each row. Score was E 
of rows correctly marked. Sample lines: “1, 5, 9, 13, 17, 21, —, —;" “3, 
6, 8, 16, 18, 36, —, —-” | 

(8). A conventional analogies test was given, the correct word to be 
selected by underlining one of four different choices. Example: Water is 
to drink as bread is to (cake, coffee, eat, bun). Score was number of lines 
correctly marked out of a total of 25. 

(9). A test we thought of as the “reasoning” test was really two: (a) 
In each of five statements, one part was left to be completed by the pupil 
who was to “draw a line under the number or words which best complete 
the meaning.” Example: May is taller than Alice, and Alice is taller than 
Pearl. So May is [taller than, shorter than, just as tall as] Pearl. (0) 
Three proverbs common in the islands were presented, each followed by 
five statements. Directions were, “In the square at the right, put the number 


of the statement which best explains the proverb.” Score on this test was 
the number of correct responses on both (а) and (b). 


C. Tue Resutts 


l. Treatment 


Analysis of variance was the basic method used. Age was one criterion 
of classification, Among seniors there were not enough pupils aged 14 for all 
sub-groups, and so 15-year-olds were included too in a “1+-Е” group. Three 
color-classes were distinguished. The black group included all rated 1 and 
all rated 2 who also had kinky hair. Browns included straight- or curly- 
haired 2’s, also 3, 4, and 5. White included only rating 6. 
levels were distinguished, high (ratings 1-3) and low (т 

Sex and type of school were considered as possible criter 
of variance applied to the scores of 9-year-olds on the 
occupation and sex as the criteria, resulted in Ёз significant for color and 
occupation but not for sex. For the 36 boys and 37 girls of this 
was only .01. For several other groups and tests conventional ¿-tes 
sons were made and no significant sex differences found. 

Type of school was not used as 
were not enough black 


Two occupational 
atings 4-6). 

ia. But an analysis 
man test, with color, 


age the F 
t compari- 


a criterion for two reasons. First there 


and brown pupils of high occupational level to provide 
all the sub-groups needed. Second, 


in cases where private-government com- 
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parisons could be made, /-tests showed a striking lack of significant differences. 
For example, comparing in the 9-year-group all 27 private school pupils with 
all 52 government school pupils on the man test, we find a government mean 
of 15.69 and a private mean of 13.41. But the difference, 2.28, is not sig- 
nificant, £ being 1.64. Again on the blocks test, age 10, we have means of 
6.123 and 6.67 respectively for the white private school pupils and the 9 
white government school pupils. The difference of .547, with a 2 of 138, is 
quite non-significant. A third example we take within the white group, age 
9 where there are 8 in private and 8 in government schools. Means on the 
blocks test are 5.25 and 5.85 respectively, with a non-significant £ of .35. 

s of variance, then, were color, age, 


The criteria used in the basic analys 
and occupation. For certain tests a fourth criterion, self-confidence rating, 
was employed. 

2. Data 

Table 3 summarizes the analysis of variance for the five junior tests and 
Table 4 gives the leading means and 80%. Table 5 summarizes the analysis 
of the four senior performance tests and five senior “verbal” tests. Table 6 
summarizes the analysis of variance with self-confidence as one criterion 
for senior opposites and for two junior tests, age 9 only. 


TABLE 3 
SUMMARY, ANALYSIS ОЕ VARIANCE OF Five JUNIOR TESTS 
Man Blocks Purse 

Source df MS Е df MS F df MS F 
Color 2 114 137 2 42.4 546% 2 8727 136 
Age 2 28607 9.26** 2 51.55 744% 2 34047  530** 
Осс. 1 18.98 n 1 7205 9.92** 1 .033 — .03/64 
Error 164 30.58 163 7.257 163 6413 

Pict. Class. Squares 
Source df MS F df MS R 
Color 2 6945  1021** 2 6.674 2.15 
Age 2 9.06 1.49 2 34.655 11.18** 
Occ. 1 118.52 1943% 1 7.329 2.36 
Error 161 6.07 163 3401 


** Significant at 1 per cent. 


D. Discussion 


The draw-a-man test elicited eager response. A few who required en- 


couragement all did proceed and there were no zero scores. It is clear that 
the inclusion of the private schools and the children of the "best families 
did not result in relatively higher scores for white groups, the F's indicating 
no significant differences associated with cither color or occupation. In ‘Table 
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TABLE. 6 
ANALYSIS OF VARIANCE OF SENIOR OPPOSITES, Jr. BLocks, AND Ріст. CLASS. 


Sr. Opposites Age 9 Junior Blocks Age 9 Jr. Pict. Class. 
Source df MS F df MS F df bu ae 
Color 2 909.62 1241** 2 3194 7.6°* 2 2179 109** 
Age 3 1007.31 1374" — сс Ne 22 Me ia 
Occ. 1 31946 4.76* 1 792% 18.87** 1 7198 3601** 
Conf. 1 3096.24 42.25** 1 74,67 17.78** 1 6143 30.75** 
Error 142 73.27 58 4.20 59 1. 


» Significant at 5%; ** significant at 1%. 


4, means for no one color group are regularly higher or lower than those for 


other color groups. Age is a very significant factor as is expected of a good 
test for this age-range. 

The blocks test was very difficult for the juniors. There were $ zero scores 
among the 48 8-year-olds, and 5 among the 73 9-year-olds, though there 
were none in the 10-year-group. Table 3 shows very significant Fs for all 
three factors and Table + indicates a definite white superiority. In both 
occupational groups the whites are superior to both the browns and the 
blacks in 3 out of the 18 comparisons; and in all 18 comparisons white 
children are superior to the black. In certain of the black-white comparisons 
we found the differences were not significant. For example the 16 9-year-old 
white children of low occupation average 1.19 points more than the 19 black 
стада с t is ея 1.6+, the difference is not significant. N 
the difference between white а ack i іш i : 
though the difference in men on р. — s we 2 
йы ы 5 3.27, of 1.27 shows its lack of signif- 


or is 


In year 10 we notice more striking color differences in scores in the blocks 
test, while in age 8 the brown pupils are superior to white ones of h same 
(low ) occupational group. Taking all 9-year-old childr p a aa f 
occupation we find a white mean of 6.32 and a black а oe eat b 

2 38, а 


difference, 1.94, is significant at the 5 per cent level of confiden 

Le : ence. 
á ач is the nature of the differences in performance on the junior 
X the whites clearly excel. Apparently faced with this diff к test 
4 е lack and brown children were less well able to deal with ; P ы 
4. eal with it than the 


The seniors found the blocks test easier, and only three d 
zero scores. Among these seniors four were reported by di 2. 
mentally deficient. Three of these were black, in years ^ Y қасы y hr 
one was brown, in age 13. The F for age is highly sentis р ж ын 
blocks, but no differences associated with either color cn Ж 

atıon а 
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indicated. These clear-cut results suggest that the color differences for the 
juniors may have been related to the difficulty of the test for them, and 
that the junior difference may be due to some other factor than greater 
inability of the colored to deal with the spacial relationships involved. 

For the juniors, distributions on the geometrical forms test were far 
from normal. Of the scores for age 8, 26 per cent were zero, 56 per cent 
either zero or one. Hence analysis of variance of junior scores 15 not 
suitable. For age 9 conventional color comparisons were made, though +8 
per cent of the scores were zero ог опе. Means for white, brown, and black 
children are 1.92, 1.72, and 1.41 respectively. None of the differences are 
significant, / being 1.45 for the white-black difference and .61 for the white- 
brown difference. 

Even for older pupils (seniors) the forms test proved hard and did not 
arouse as much interest as other tests. The analysis of variance (Table 5) 
showed age to be highly significant, but F's for both occupation and color 
indicated that there were no significant differences associated with those 
variables. 

On the lost purse test, given to juniors only, F's for neither color nor 
occupation are significant but age is shown to be highly significant. The 
test evoked hearty response and some very sophisticated plans of search 
were presented. 


The memory squares test elicited positively enthusiastic response from 
the junior pupils and almost as much from the seniors. Highly significant 
age differences among juniors are indicated, and a significance of age at 
the 5 per cent level among seniors. The increase in mean score with age 
is fairly consistent. 
squares test no significant dif- 


The F tests indicate that in the memory 
in either junior or 


ferences are associated with either occupation or color, 
senior groups. 

On the pictorial classification 
increase in mean score with age, nor = 
Highly significant differences аге, however, associated both with occupation 
and with color. The black means (Table +) are lower than the brown aad 
the white ones in all of the six age-occupation groups, the brown. means 
somewhat lower than the white in four of the six groups. 


Conventional comparisons of color group means, age 9, using the ¢ test, 


showed the difference of 2.09 between the means for 26 white pupils and 
24 black pupils to be highly significant, / being 2.98. The brown mean was 
less by .91 than the white mean, but the £ for this difference, 1.24, is not 


test the junior results show no regular 
is the F for age at all significant. 
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significant. Similar though less marked differences are found in the 8 and 
y roups. | | 
gore fe in this test for juniors, and absence of a ve ео 
age, suggest that the test as given was too difficult for Гана ска 
definitely more difficult for black than for white pupils aged 8, 9, ай HE 

Table 5 indicates that among the older pupils there were no беке 
color differences on the pictorial classification test—the black pupils di 
just as well as the white ones. Though this test did not show a significant 
effect of age, the lack of any significant color differences might lead one to 
suspect that the highly significant color F for the Juniors may have been due 
to some other factor than inability on the part of the black pupils to under- 
stand and deal with the conceptual relationships involved. 

If the hypothesis is sound that there are factors other than race 
account for the color differences found among some junior groups but not 
among senior groups on these performance tests 
that inability to understand the spoken instructio 
might be one of those factors. It is true that 
Cayman society, there was unquestionably 


ture among the white than among the colored (brown) and black groups, 
regardless of occupation. If within either our high or low occupational 


groups we could rank people on a scale of class or social (eultural) differ- 
ences, there is no doubt that the blacks would be at the bottom of the scale. 
The more cultivated Cayman fami 


lies sent their children to priv. 
and in the two best (and incidentally the two largest) 
visitor would be struck by the gr 


eater social e 
of the pupils as compared with that of most (b 
pupils. 


that could 


, it is reasonable to suppose 
ns, i.e., a language handicap, 
in spite of the simplicity of 
a generally higher level of cul- 


ate schools, 
of these schools any 
‘ase and the better vocabulary 
ut not all) government school 


If the above analysis is so 
pupils who equalled the whi 
the four senior non-langua 
verbal tests. 


and brown 
d in all of 
ess well in 
dark seniors who 


The analysis of the verbal classifi 
for color. The same very dark se 
white pupils in classifying geomet 
them in classifying words. 


cation test yielded ver 
niors who h 
tical figures 
When we consider t 


Y significant F's 
ad done just as well as the 
» were definitely 


inferior to 
hat such r 


OWS of words were 
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used as “garage, laboratory, school, library” (No. 21), we are helped in 
understanding this difference. 

Results of analysis of the opposites test were similar, except that they 
indicated a less close association of score with occupational rating. In this 
test the white mean (means not given here) was the largest for all age 
groups, and in only one, age 12, was the black mean as high as the brown. 
This verbal test included, along with word pairs such as “shy-timid,” others 
such as “intensity-loudness,” and, toward the end, “decadence-progress.” 

Results of analysis of variance of the number completion test indicate 
a high significance for age but no significant color or occupational differences. 
Comparing means for color groups on this test (not given here) we found 
the black means higher than cither the white or the brown for ages 11 and 
12, but lower than either for ages 13 and 14. No color differences are 
significant—the black children handle these number relationships as well as 
the white children. 

The final test which we called “reasoning,” consisted of two parts the 
scores on which are combined for this report. As in the numbers test the 
analysis indicated a high significance for age differences but none for occu- 
pation or for color. This result might seem to be in conflict with the findings 
for verbal classification, opposites and analogies, but it is true that the words 
used are not so academic as many in the latter tests. Also in this “reasoning 
test” even if a single word were not familiar, the meaning of the sentence 
could be got through the context. Moreover in the proverbs section we are 
dealing with a type of thinking common among all classes in these islands. 


In general then we have a situation where the only clear color differences 
that occur are in tests which (a) seem to be too difficult for the ages tested 
or (0) use language which would be likely to be fully understood only in 
homes of relatively superior culture. Is it possible to isolate any factor 
Which, both in the two difficult junior tests and in the senior language tests, 
might reasonably account for the inferiority on these tests of the darker 
pupils? 


E. ANALYSIS WITH SELF-CONFIDENCE RATING AS A CRITERION 
ance using as one of the 


For certain tests we made an analysis of vari | 
oticed, 


criteria teachers’ ratings on self-confidence. This rating, we had n 


was frequently different from a teacher’s other ratings of the same pupil. 
vere too few black 


One difficulty in making this analysis was that there w à 
pupils of low occupational level who rated high in self-confidence, to provide 
cases for all sub-groups. This was dealt with by going back to the original 
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i i 7 it had been 
d sheets to find pupils rated 4 in occupational level, iier it е | 
pia , i ing (high) might have 
se w derline and that a 3 rating g g 
that the case was bor | ng (ш ү. 
4 i = Changing the occupational rating accordingly, we had at leas 
een given. a 
i ups. 
one in each of the gro | | a " 
Table 6 summarizes this special analysis of variance for seniors on pt 
a E Я i . . ic “ғы: " e 
Эм а for juniors age 9 on blocks and pictorial classification. This table 
es, an ag ior adis 
и est the importance of self-confidence as a factor in performance on 
es sugge а fa M gus ! 
h y nn test. F’s for age and color are still highly significant but the 
the oppos st. f | 
F for confidence is more than three times that for color. 


Low confidence 
(not given here) are in most cases less than high confidence means, 
means g 


in all color-age groups. А similar situation is reflected in the Ps for ns 
blocks and pictorial classification. Whatever it is that self-confidence ratings 
may be based on affects performance on the tests. We have too few 
in certain groups to justify further anal of these particular results, ER 
we suggest that some measure of self-confidence should be used in studying 
racial differences in intelligence. On the island of Grand Cayman as in 
Jamaica, respect for one's betters has long been taught to children 
the virtues. And on this island, more than in J 
respected. It would be natural then that when 
task that is very hard for all of them, the black 
likely to work with doubt and with misgiving 
same native ability, and thus do less well. 


cases 


as one of 
amaica, a white skin is highly 
pupils in a school perform a 
skinned ones would be more 
5 than white pupils of the 


F. Summary 

In this study the commonly found bl 
occurred only in tests for younger children which did not show the advance 
in age expected of a good test, and in the most academic tests for older 


children. On three out of five performance tests there were no significant 
color differences among juniors. The same d 


inferior to whites in verbal classifi 


ack inferiority on intelligence tests 


ark-colored seniors who were 
cation, opposites, and analogies, did fully 
as well in all the non-language tests, including pictorial classification. 

The older colored pupils also did as well as the whites in the 
number relationships and in the final ‘ 
symbolic operations such as characterize the thinking 
significant that this last test did not employ very uncommon words and did 
deal with subject matter, such as family relationships and Proverbs, with 
which colored pupils were probably as f 


amiliar as the more cultivate 
pupils. The present study, then, does not lend su 


that colored inferiority in intellige 


test involving 
‘reasoning test” which called for certain 


we call reasoning. It is 


d white 


PPOrt to the conclusion 
nce tests has a racial basis, 
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A NEW METHOD FOR THE INVESTIGATION OF THERMAL 
SENSITIVITY* 


Department of Psychology, Florida State University 


D. R. Кехӛнліо, Јонх Paur Nare, AND W. W. DAWSON 


А. PROBLEM 


Most of the investigations of thermal sensitivity do not agree upon the 
magnitude of the thresholds reported. They have been found to be as high 
as 11.5? C. (Lele, 1954) and as low as 0.003? C. (Hardy and Oppel, 1936). 
Furthermore, the individual responses have been so variable that at least 
one author concluded that: "Attempts to measure the sensory threshold for 
warmth with radiant stimuli reveal an almost bewildering variability of 
responses" (Wright, 1955, p. 342). 

We believe that much of the inter- and intrasubject variability of the 
thermal threshold measures encountered by investigators results from con- 
tinual changes in skin temperature (Sheard, 1944). For example, if the 
experimenter measures skin temperature to determine the range of the test 
stimuli, by the time a threshold has been obtained skin temperature may 
have changed by 0.2° С, or more, thereby vitiating the original measure. 
Skin temperature may have shifted by an even greater amount on subsequent 
threshold determinations. At least three investigators (Culler, 1926; Ebaugh 
and Thauer, 1950; Lele, 1954) have noted large variations in thermal 
thresholds with systematic changes in skin temperature. 

Apart from the above consideration, comparison of results obtained in 
various experiments is made difficult because of the varying conditions of 
measurement. At least two of these conditions are the size of the area 
stimulated (Hardy and Oppel, 1937; Hergert, Granath, and Hardy, 1941; 
Hergert and Hardy, 1942; Lele, Weddell, and Williams, 1954), and the 
tate of change of the stimulating temperature (Hensel, 1952; Lele et al., 
1954). Other conditions of possible importance, which have not been dealt 
with, are the part of the body stimulated; e.g., forehead vs. forearm vs. hand, 
and the age of the subject. 

In this paper a new apparatus is described which controls m 
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variables known to aftect the thermal thresholds and which allows a 


F i 5. ЯН ina J 2 a re- 
matic investigation of several of these variables. Preliminary data are p 
ted on the threshold of warmth and cool, as a function of the temperature 
sente s ‹ s deis de 
t hich the skin is adapted, to demonstrate the accomplishments and limi 
ow 8 з add 
tations of the equipment. E T 
1. Apparatus 
i iveri al energy * skin are by 
The two principal means of delivering thermal energy to the skin аге 
radiation and by conduction. The former has been widely used, especia | 
7 i ae several. z M— 25 -hich 
by Hardy and Oppel (1936, 1937), and has several advantage 6; all of wl ү. 
have to do with the control of the strength of the stimulus, its area anc 
duration of application, and its measurement. 


It suffers from at least two 
serious limitations. First, 


there is no means of Presenting cooling stimuli 
with the ease and control of warming stimuli, and second, it is questionable 
that a constant skin temperature can be maintained between stimulus pre- 


sentations. A third drawback is that an appreciable time is required to attain 
a given change in skin temperature by means of r | 
warm the skin very gradually until S reports a thermal sensation, in which 
case the data are confounded by the adaptation process (Hahn, 1949), or 
E may present a strong radiation for a short period and ask S to indicate 
when he first feels a thermal sensation, In the latter instance the amount of 
radiation delivered is confounded by the reaction time of $, a measure known 
to be variable, especially 


at threshold (Lele and Sinclair, 1955), For these 
reasons we chose to desi 


£n a device which delivers its thermal stimuli by 
conduction, the stimuli being obtained by 


circulating water of controlled 
and measured temperatures. 

a. Stimulus Delivery Apparatus. 
is the part of the apparatus which deliv: 
the skin. It is similar in design to tha 
Zotterman (1951). It consists of a ch: 


lucite 3.6 x 2.6 x 2.0 cm. deep. 'The bo 
20 x 3.0 x 0.0254 с 


Which contacts the ski 


adiation. One can either 


The thermulator? shown in Figure 1, 


crs a temperature change (AT) to 
t described by Hensel, Stróm, and 
amber (1) formed from a block of 


n. Two water jets (2) 


chamber. By rapidly 
the magnitude of the difference b 
Measurement of the AT at the 
cent of the AT took place in 


etween the two jets 
bottom of the silver 
approximately 0.4 sec, 


(AT) can be presented. 
plate showed 63.2 per 
(see Figure 29. 


? Our thanks to Dr. K, S. Wagoner who made the thermulator, 
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FIGURE 1 


The chat " THE THERMULATOR 
jets (2) n which rests on the skin, is shown as (1). 
y be interrupted by rotation of the scoop (3). 


Either of the two water 


The scoop is rotated by a solenoid activated by a modified Hunter timer 
(Hunter, 1949). The timer is set so that upon activation of a switch by Ё, 
the scoop rotates and presents the AT for 10 sec., or until S closes a key 
indicating that he has sensed a temperature change, whichever is sooner, 
after which the scoop returns to its original position. 
rements the temperature of the 


During the course of the threshold measu 
are continuously monitored 


waters flowing into the scoop and the chamber 
by thermistors mounted in the center of the bottom of the scoop and chamber. 


These are each sections of Wheatstone bridges and are calibrated so that the 
scoop and chamber bottom temperatures are registered on a galvanometer. 
These can be ready directly to 0.1? C., and estimation to the nearest 0.025? С. 
is possible. 


«The thermulator is mounted on a counterbalanced arm so that the weight 
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05 


04 


AT IN °C 
Sy 


02 


01 


2 3 
SECONDS 
FIGURE 2 


П Curve are at the point where 
rred. 


with which the thermulator Tests on the skin can be 
of 25 grams per Sq. cm. 

b. Stimulus Control Apparatus. Water for the thermulator jets is pro- 
vided from six 4-gallon and one 8-gallon thermostatically controlled stain- 
less steel tanks, as shown in Figure 3. The sensing element of the thermo- 


adjusted up to a pressure 
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213 


THERMULATOR 
MANIFOLD 


Somme pui FIGURE 3 

" GRAM OF HEATING, COOLING, AND CIRCULATING Systems In EACH OF 
THE SEVEN TANKS 

ME ангаа sensing element is shown at (1). The heate 

cooler (4 & a bs and a Chromlox 330-watt immersion heater. 0 

tubing. Tl ) are two feet of one-fourth inch and four feet of one-half i 

- The flow of coolant through these is controlled by magnetic valves ( 


rs (2 & 3) are 75-watt 
High and low capacity 
nch copper 
Құстары 1 4A & 5A). 
(7) and bag acement pump (6) circulates coolant through the pressure relief valve 
Керер moto 5 the refrigerated tank. Water in the temperature controlled tank is 
pump (S) tm y an agitator (11). Water from the tank is pumped by a centrifugal 
Switching ROME the two Circle Seal 2-way valves (9). and back to the tank. 
valves: Gi ti r valve directs water into either of two manifolds connecting similar 
he other tanks to the two water jets on the thermulator. 


Heating and cooling of the tanks is accomplished by two heaters and two 


coolers. Each tank has a high capacity heater (3) and cooler (+). These 
are suitable for producing fairly rapid changes in the water temperature, but 
have too large a thermal inertia for the maximum sensitivity of the thermo- 
stats to be realized; hence, in order to maintain the temperature set by the 
thermostats, each tank is equipped with a low capacity heater (2) and 
cooler (5). Coolant (a mixture of glycol and water) at —5° С. is circulated 
by the pump (6) from a 50-gallon refrigerated tank through a pressure 
relief valve (7) and back to the refrigerated tank. Magnetic valves (4A & 
SA), when opened, allow coolant to circulate through cooling coils in the 
tanks. Both the heaters and magnetic valves of the coolers are operated 
through appropriate relay switching circuits by the relays on each thermostat. 
The circuit is such that E can select heater only, cooler only, or oppose the 
heaters and coolers. The last condition is particularly useful when the tank 
temperatures are set at about that of the room. The switching is designed 
so that when the apparatus is turned on the high capacity elements are 
operational but once the desired tank temperatures are attained, the high 
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capacity elements are automatically deenergized and the low capacity elements 
— 
oe is equipped with a pump (8) which circulates the water ‘el 
e erature through manually operated valves (9) and back to the 
б алын the valve (9) is opened water is diverted to a manifold con- 
ғы it to the output of similar valves supplied by the other e em 
and thence to the jets on the thermulator. In this way £ сап divert + 
from any tank into either of the jets on the thermulator, The rate of € 
is adjusted by the screw clamp (10). The entire system (valves, pumpa 
and tubing) up to the thermulator reaches thermal equilibrium if the appa 


ratus is activated approximately an hour before the experiment session 
atus a М 
commences. 


2. Procedure 


а. Subject Controls. All of the equipment is located in an air-conditioned, 
12 ft. by 12 ft. room. The temperature of the room is maintained at 22+1°C. 


The humidity varies between 40 per cent and 60 per cent. Figure + shows 
the entire apparatus ready for use. The $ is seated in the adjustable chair 
in the foreground, the right arm of which has been covered with foam rubber. 
Signal switches activated by $ are located at the end of the left arm. The E 
is seated on a stool in back of, and to the right of S, and in front of the relay 
rack on the right. This rack contains (from top 


to bottom) the switching 
circuits controlling the thermulator scoop (2) meters 


monitoring the temperature in the thermulator 
containing the 2-way valves (4 


and range switches for 
and scoop (3), and the panel 
and 9 in Figure 3). The left relay rack 
contains the seven thermostats, while to the left of this is the refrigerated 
tank. Just behind the relay racks the 


stand containing the water tanks, 
pumps (8 in Figure 3) and magnetic valves (4A & SA in Figure 3) can be 
seen, 


b. Procedural Controls. Since the procedure w 
pending upon the variable under investigation, 
the investigation of the róle of skin temper 
threshold is presented as 


ill differ somewhat, de- 
the procedure employed in 


ature upon the warmth and cool 
a model in discussing. these controls, 


The $ was seated in the adjustable chair and 
to the room temperature for 30 minutes, 
to prevent him from observing the m 


The area of the body where the thermal thresholds were measured in this 
preliminary report was the dorsal surface of the forearm approximately 
three inches below the bend of the elbow. 'This site had been shaved 24 
hours before measurements were started. The 


thermulator was placed on the 


allowed to become acclimated 
Opaque goggles covered his eyes 
anipulations of the apparatus by Æ- 
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site and rested there with a weight of 16 grams per sq. cm. The large water 
tank (S-gallon) had previously been set at one of the six adapting tem- 
peratures (28° C., 31° C., 33.4? C., 36° C., 39° C., and 42° C.) and was 
now allowed to flow from one of the two jets into the chamber of the 


RT 7 
FIGURE + 
Tue COMPLETE APPARATUS 
The right relay rack contains the switching circuits 
relay rack); clocks and control panel for th 
meters for monitoring the temperature of water in 
while (4) shows the 2-way valves which 
and chamber. 


(1) of the thermostats (left 
e thermulator are indicated as (2); 
the scoop and chamber аге at (3), 
determine which tank supplies the scoop 


36 JOURNAL OF PSYCHOLOGY 


thermulator. The $ was allowed to adapt completely (disappearance of the 
thermal sensation to this temperature). The time allowed for adaptation 
ranged from a minimum of 20 minutes for the temperatures close to that of 
the skin, to 45 minutes for the two extreme temperatures. Complete adap- 
tation within 45 minutes could not be achieved either above or below this 
range, therefore, these data are limited to these adapting temperatures. The 
other six tanks had been set so that water was delivered at the thermulator 
in increments or decrements of 0.1° C., depending upon whether the warm 
or cool threshold was being measured. Exception was made in the case of the 
warm threshold at an adapting temperature of 42? C. where increments of 
0.05° C. were used. 

Both the ascending and descending series of the psychophysical Method of 
Limits (Guilford, 1954) were used in determining each threshold. Measure- 
ment of the warm threshold at 36° C. may serve as an example for the exact 
procedure followed at each of the adapting temperatures in obtaining the 
warmth and cool thresholds. Preliminary trials at the adapting temperature 
of 36° С. indicated that the warm threshold would be at a AT of about 
0.3° C., therefore, the tanks were set to deliver water at the thermulator 
at 36° С. (the adapting temperature), 36.1° C., 36.2° C., 36.3° C., 36.4° C., 
36.5° C., and 36.6° С. When S reported that adaptation was complete, addi- 
tional time was given to complete the 20 min. minimum adaptation time. 
The E started water of 36.1? C. into the scoop. A “ready” 


signal was given, 
followed in 5 sec. by the AT. The AT remained for 10 sec. 


, after which 
the adapting temperature was again presented. The S had been instructed 


to push a button on the left arm of the chair if he was aware of a temper- 
ature change in the chamber. Pushing the button caused the thermulator 
to return to the adapting temperature before the 10 sec. period had elapsed, 
and also indicated to E that $ had felt the temperature change. The next 
higher AT was presented 1 min. after the first had been presented. This 
allowed a minimum of 50 sec. for readaptation to 36° С. between each pres- 
entation of a AT. The descending series followed the same procedure except 
that successively lower temperatures were presented until the subject no 
longer reported a change in temperature. A total of 20 series, 10 ascending 


and 10 descending, were run for both the warm and cold threshold at each 
of the adapting temperatures, 


i Since six ATs were presented in each series 
each threshold is the result of 120 judgments. The temperature midway 
between those at which $ gave consistent reports ; 


0 was taken as the threshold 
of that series. 


One of us (Kenshalo) acted as a sub 


ject, while another (Dawson) was 
the experimenter. The $ was a white ) 


male 35 years old at the time of the 
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experiment and thoroughly practiced as a subject in psychophysical measure- 
ments. While S was familiar with the nature of the experiment he did not 
know what temperatures were to be used at any given session, nor did he 
know the order of presentation of the ATs. 


С. RESULTS 


should be regarded as preliminary, since 


The data presented in Figure 5 
d here in order to facilitate discussion 


only one $ was used. They are presente 
of the merits and limitations of the apparatus. 
. Each point on both the warm and cool threshold curves shown in Figure 5 
is a mean of 20 measurements of the threshold. Reductions in temperature 
of approximately 0.15° С. at the adapting temperatures of 28°C, 31° G5 


and 33.4° C. gave sensations of cool. At adapting temperatures above these, 
the threshold increased to a point where decrements of approximately 0.65° E, 


WARM THRESHOLD 


o o 
ES 9 


а АТ 
ELOW ADAPTING TEMP. ABOVE ADAPTING TEMP. 


COOL THRESHOLD 


o 
№ 


04 


oer 


28 30 


2 34 36 , 
ADAPTING TEMP. °С. 
FIGURE 5 

THRESHOLDS OF THERMAL SENSATION AT VARIOUS ADAPTIS а 
Along the ordinate i f the change 10 temperature fr 
^ te is shown the extent O A 

adapting temperature necessary to produce à thermal sensation. The range mar 

each point indicate the size of the stam d error of the mean. 


NG TEMPERATURES 


m each 
ks at 


dar 
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were required in order to be felt as cool. The warm threshold een much 
more gentle changes. It rises from approximately 0.28° €: to 0.43? C. for 
adapting temperatures between 28? C. and 33.4? C. At higher adapting 
temperatures it gradually decreased until at 42° C. an increment of only 
0.08° C. produced a report of warmth. The variability of the threshold 
measures at each adapting temperature for both the warm and cool thresholds 
are shown by the standard error of the means indicated by the 
lines at each point in Figure 5. 

The character of the sensations produced by warm and cool threshold 
stimuli were quite different. The appearance of the cool sensation was quite 
abrupt. If it appeared at all there was little doubt on the part of $ as to 
the character of the sensation. The warm, on the other hand, seemed to 
“build up” gradually. At ATs very close to threshold it was difficult for 


him to determine if he felt a slight warmth or not. Similar observations were 
made by Goldscheider (1917). 


horizontal 


D. Discussion 

The threshold curve for cool sensations, show 
to that reported by Ebaugh and Th 
methods. Their data, however, appear to be too vari 
tionship between the warm threshold and 
threshold curve of Figure 5 is the first report 


While the two curves shown in Figure 5 
they are simil 


n in Figure 5, is quite similar 
auer (1950) obtained by radiation 
able to show any rela- 
skin temperature. The warm 
of such a relationship. 


are not alike 
аг. The warm threshold is large for low ad 


while that for cool is small. As the ad 
position is reversed until at 42° C. the warm threshold is sm 
cool threshold is large. Furthermore, ar to occur 
at about the same adapting temperatu 


re. The shift in the warm threshold 
18 not as abrupt as that occurring between 33.4% С. and 36° C. 
threshold curve, 


“There seems to be no re 


, In some respects 
apting temperatures, 
apting temperature increases their 


all while the 
their inflection points appe 


in the cool 


азоп to assume that the sensitivity 
receptors is altered by changing the temperature of the tissue around them. 
We favor an explanation based on the work of Hertzman (1953) which 
indicates that the thermal conductance of the skin is altered by 
temperature, 


of the thermal 


changing its 


The same 
adapting temperatures reported. Attempts 
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by means of a 40 B & S gauge copper-constantan thermocouple approximately 
0.05 mm. beneath the cornium showed that a AT of almost 0.3% C. in the 
chamber was necessary to produce a change of only 0.1? C. at the thermocouple 
after 10 sec. Likewise, similar measurements of the effect of an adapting 
temperature of 6% C. above the initial skin temperature raised the skin 
temperature only 4.75% C. after 3 min. The high thermal inertia of skin 
(Hendler, Crosbie, and Hardy, 1958) as compared to that of the water and 


silver plate probably accounts for the major portion of this effect. 


While each point on the curves assumes meaning only 
other points on the curve and those obtained on subsequent experiments with 
the situation is not unlike that in vision. Hecht, 
d that 5 to 15 quanta are necessary 
e delivered to the cornea. 


in relation to the 


this or similar apparatus, 
Schlaer, and Pirenne (1942) have reporte 
to excite a rod, yet 50 to 150 quanta must bi 

The fact that the thermulator rests on the skin continuously from the 
beginning of the experiment to the end, circumvents the criticism that thermal 
threshold judgments are difficult to make when confounded with tactile 
ooled cylinders are applied to skin for 
each judgment (Woodworth and Schlosburg, 1954, P. 285). By allowing 
kin continuously tactile sensations have 
al threshold measures were started. 
just detectable "bump" when the 


stimuli as occurs when heated or С 


the thermulator to rest on the s 
completely adapted by the time the therm 
The 8 experienced only an infrequent, 


scoop was switched from one water jet to another. 
Aside from this advantage, the fact that the thermulator can be maintained 
it to reduce variations 


periods of time causes 1 
r to produce large 


at a given temperature for long 
lowing the investigato 


in skin temperature as well as al 


changes in its temperature at will. 
sensory functions, it is highly desirable 


lus be accomplished as rapidly 
time constant required. for а AT in this 
it is considerably faster than warming 
the extent of the thermulator 
ly of the duration of applica- 


For the most exact measure of 
that the change in energy level of the stimu 
as possible. While the 0.4 sec. 
apparatus is much too slow to be ideal, 
the skin by radiant methods. Futhermore, 
temperature change can be limited independent M" : 
tion. With radiant methods the temperature change of the skin. isa function 
of the stimulus strength and the duration of application. Variations 1n the 
strength-duration factor have yielded varying reports in the size of the 


thermal threshold (Lele, Weddell, and Williams, 1954; Ebaugh and Thauer, 
1950; Hardy and Oppel, 1937). 
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E. Summary 


A new apparatus for use in the investigation of thermal sensitivity E 
described and preliminary data presented on the relationship s iade ERE 
thresholds of warmth and cool and the temperature to which the am is 
adapted. It utilizes thermal conduction to deliver temperature changes е 
the skin, thereby allowing equal control in presenting both warm and соо 
stimuli. “The stimulator remains in contact with the area under investigation 
at all times so that presentations of thermal stimuli are not confounded by 
tactile stimuli, and improved control of skin temperature is possible at all 
times. Temperature changes of as little as 0.05% С. can be reliably 
and provision is made to monitor these continuously, The preliminary data 
presented show that at adapting temperatures of 28° C. the warm threshold 
is relatively high, while the cool threshold is low. Between adapting tempera- 
tures of 33.4? C. and 35? C. both thresholds shift, the warm more gradually, 


so that at an adapting temperature of 42? С, the warm threshold is low 
while that for cool stimuli is large. 


presented 


It is suggested that rather than a changing receptor sensitiv 


ity these data 
are explained by changes in the thermal conductivity of the sk 


in. 
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SCOPE OF INDUSTRIAL PSYCHOLOGY REFERENCES IN THE 
ANNUAL REVIEW, 1950-1959* 


Human Relations Research Foundation, St. Louis, Missouri 


H. MELTZER 


A. INTRODUCTION 


The intellectual craftsman, as described by Mills in The Sociological 
Imagination, learns “ . . . ‘how to get down to facts’ and yet not get over- 
whelmed by them; how to anchor ideas to facts but not to sink the ideas” 
(14, р. 125). By so doing he arrives at a way of working with ideas which 
enlarge “, . . the scope of his sensibility, the precision of his references, 
the depth of his reasoning” (p. 120). Intended as a prescription for research 
workers in the field of social sciences, it is also, and even more so, an 
excellent prescription for the contributors to the Annual Review. 

At the outset the editors of the Annual Review invited the contributors 
to be evaluative and interpretive, as well as merely to cover materials. How 
the various contributors to е: approximately 18 chapters covered in the 
Annual Review have responded to this invitation would be interesting to 
know now that the Annual Review has been published for 10 years. A 


glance at the 10 volumes of the Annual Review will, of course, reveal what 
namely, that there are large personality differences in the 


is to be expected 
, 
fierent areas have responded 


manner in which the various contributors to the di 
to this invitation. 

Considering the fact that the Annual Review is being used with increasing 
frequency as an aid for orientation in the field by an increasing number of 
students and research workers in each field, an evaluation of the adequacy 


of the contributions so used takes on added significance. If these volumes 
what has gone before, as well as 


аге to serve to give an adequate picture of 
ant that the contributors make 


of work currently in progress, it is import: 
every effort to attain this objective. 


В. THE PRESENT STUDY 


In the present study an attempt is made to obtain a picture of the scope 
the contributors to the nine chapters on indus- 
r the purpose of discovering the 


in preparation for the writing of 


of reading materials used by 
trial psychology in the Annual Review fo 


range, breadth, and depth of materials used 
* Received in the Editorial Office on September 11, 1959, and published immediately 
at Provincetown, Massachusetts. Copyright by The Journal Press. 
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the chapters. An evaluative study of the adequacy of the materials covered, 
considered in terms of desirable characteristics, is reported in a separate article 
(13A). Here the concern is with the extent to which the contributions show 
evidence of being sufficiently soaked in the literature of materials covered. 
The goal is for optimum selectiveness and coverage. It is possible to be 
oversoaked as well as unread. Mills, for example, warns of the danger of 
being oversoaked in literature because, says he, one may drown in it like 
Mortimer Adler did. The point is to know when you ought to read and 
when you ought not to read. How to be soaked in the literature so that 
none of the relevant and really significant is omitted and how not to get lost 
in details so that justifiable generalizing is inhibited is the guide for deter- 
mining the amount and kind of source material to use. The latter danger 
is well expressed by Max Horkheimer: “The constant warning against 
premature conclusions and foggy generalities implies, unless properly quali- 
fied, a possible taboo against all thinking. If every thought has to be held in 
abeyance until it has been completely corroborated, no basic approach seems 
possible and we would limit ourselves to the level of mere symptoms” (14, 
pp. 122-123). 

Put in more specific terms, the problems set for exploration include such 
questions as: Have the contributors been lost in gathering the facts? How 
broad has their outlook been? What kind of reading have they done in 
preparing for writing the chapter? Have they limited themselves to articles 


covered in the Psychological Abstracts for each year? Have they limited 
themselves to articles covered in easily availabl 


they made use of chapters in the Annual Re 
cialty, which might be relevant? Industrial psychology happens to be a field 
that does have to pick knowledge from other sources. 
ences from strictly psychological journals, do 
include references indicating interest 
for example, economics, cultural 


e psychological journals? Have 
view, other than their own spe- 


In addition to refer- 
: they show enough breadth to 
їп and knowledge of related fields, 
anthropology 

In short, to get some idea of the extent to 


Annual Review have been too lost in details or have over-generalized, all 
references in the industrial psychology chapter in each volume have ben 
ated both in terms of frequency 

ach of the contributors. From a study of the 
and manner of use, it is possible to obtain a picture of the 


nature of sources and resources used in working up the chapte 
H H . 6 
reading material is concerned. 


‚ and sociology? 
which the contributors to the 


tabulated. All references were tabul 
as distribution of use by e 
references used 


as well 


r as far as 
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C. INDUSTRIAL PsycHoLocy REFERENCES IN THE Annual Review, 
т 1950—1959 
one = yep Committee of the Annual Review is still much 
ee е шеп of topic structure and arrangement and expects 
the Annual R ө: * m which, sotan has governed the manner in which 
sub-areas tum Pi has split the area of psychology into approximately 18 
pr wi : p psychology as such has not suffered and apparently will 
dustrial жеч ur changes that emerged from ‚these reconsiderations. In- 
beginning ar ye has appeared as a chapter in every volume from the 
lung ein xi 59, when it was omitted for the first time. In the 1960 
en. a hs industrial psychology is scheduled to be written by Dr. 
wei] 21 mes contributors to the first nine years have all been 
The Te 04 ШЕ: j of the men have records of achievement as well as status. 
lows VMBL Bene an for the nine years includes: Shartle (1950), Bel- 
Wallace a » Lown and Ghiselli (1952), Harrell (1953), Heron (1954), 
ace and Weitz (1955), Kendall (1956), Katzell (1957), and Fer- 
guson (1958). 
oo тиши of most reviewers is that the 
Жеке ы good job of furnishing material to make possible the breaking 
Possible ers for making understanding of each other to ‚each other more 
sible, and have competently met this need. The question 1s whether it 


has » 

© been so used by the specialists in the various fields of psychology and, 

о кәне А . » 

re particularly, for our present purpose, has it been so used by industrial 
d for the Annual Review since its 


psy бе 
ae who have reviewed the fiel 
9413 азот * 5 . 22 
tence? To examine the extent to which this has happened is one of the 
Purposes of this study. 


editors of the Annual Review 


Two MAJOR REFERENCE SOURCES 


D А 
. DIFFERENTIAL Use oF THE 
A > 2 . ж 
ye study of the tabulated data concerning the references used in the nine 
as i 
s rs of the chapters on industrial psychology їп the Annual Review reveals 
ome very i : уз) ) 4 
sc © very interesting facts concerning the nature of the reading reference 
es that the contributors genera It suggests some interesting 
acts 5 > > 
in about the scope that, to some extent, are alarming as W ell as encourag 
d : т 
& All of the contributors do a fair amount of reading. Not all of them 


ave ta jour | қ 
ve taken the freedom they have been invited to use with any degree of 
In all about 105 periodicals are referred to. 


after year by each of the reviewers. 
generalization. There are two 
every contributor and 


Шу used. 


lite Ў 

en imagination. | 

ғ here i . em are mentioned year va 

major ORS significant exception to 11% ; 
journals which are used year after year by 
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which almost monopolize the field of industrial psychology as far as the 
reviews are concerned. The two journals are the Journal of Applied Psy- 
chology, which rates first in eight of the nine years, and Personnel Psychology, 
which rates first in only one of the nine years. However, the two journals 
jointly, with few exceptions, come close to averaging 50 per cent of all of 
the references used every year by each contributor. Because these two jour- 
nals play such an important röle in being the source of material used by the 
contributors to the Annual Review, the data indicating how each contributor 
uses each journal and the two journals combined is presented in Table 1. 
Frequency for each journal and for the two combined is reported both in 
terms of number of mentions and also per cent. 


TABLE 1 
Two Major REFERENCE SOURCES, 1950-1959 


Item 1950 1951 1952 1953 1954 1955 1956 1957 1958 
Journal of Applied Psychology 47 25 41 40 35 42 35 40 28 


Percentage of total 36.8 25.5 32.5 28.6 27.8 344 243 31.0 11.6 
Personnel Psychology 29 27 25 18 > 2] 31 19 25 
Percentage of total 22.6 27.5 199 128 71 221 215 147 104 
Percentage of two major 
journals to total 


59.4 53.0 524 414 349 565 45.8 45.7 22.0 


From the data presented in Table 1, the following facts about the use of 
the two journals in the nine years are indicated. The range is from 22 
per cent in 1958 to 59.4 per cent in 1950. 
percentage is above 50 per cent. From high to low, the years above 50 
per cent are: 1950— 59.4. per cent; 1955— 56.5 per cent; 1951-- er 
cent; 1952— 52.4. per cent. қ i ts 


In three of the years the percentage was above 
40 per cent: 1956 45.8 per cent; 1957—45.7 per cent; "a 1953—41.4 
per cent. In 1954 it was 34.9 per cent and the lowest, 
in 1958. In general the contributors who are somewh 
show a more frequent use of the tw 


references, For example, 


In four of the nine years the 


22.0 per cent, was 
at more traditional 


as by far the lowest percentage 
ubt about his deviating most in 
tion of material. "This doesn't 
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The Journal of Applied Psychology, which leads in every year but one, 
TNES in ratio of total mentions from the low of 11.6 per cent in 1958 to 
the high of 36.8 per cent in 1950. The most marked deviation here is in 
1958, which is more than 10 per cent lower than the next lowest. The rest 
of the range is relatively smaller, namely from 24.3 per cent in 1956 to 
368 per cent in 1950, with the average close to 30 per cent. 

The second most frequently used journal is Personnel Psychology. The 
range in ratio of total mentions ranges from 7.1 per cent to 27.5 per cent. 
With the two lowest years omitted, the range is from 12.8 per cent to 27.5 
per cent. In one year it rates the highest in being the journal most frequently 
used by the contributor to the Annual Review, but the measure of greater 
frequency is small—27.5 per cent for Personnel Psychology as compared to 
25.5 per cent for the Journal of Applied Psychology. The lowest usage is 
found in Dr. Heron’s (1954) contribution. If his is a sampling of English 
Usage, this journal doesn't have the prestige and use in England that the 
Journal of Applied Psychology has. The next most marked deviation is again 
їп 1958, with 10.4 per cent. The Journal of Applied Psychology is a more 
reliable index of traditional use of materials than is Personnel Psychology. 
The two combined are a still better index. 

lf there is a soaking process in putting oneself in shape as far as reading 
background for working up the chapter in the Annual Review is concerned, 
it is restricted in nature to the two journals most frequently mentioned as 
the chief sources. That there are two journals available which are subject 
to such frequent use is encouraging, but that the reading background is 
dependent on these two references to such а large extent is not a good sign 
of being well enough read for the purpose. Before we generalize too much 
оп the basis of how these two major journals are used, let us first look at 
the distribution of use of all other references. 


E. Rance or DISTRIBUTION or REFERENCES IN THE NINE YEARS OF THE 


Annual Review 
, In addition to the two major journals most frequently used, what ea 
journals are used and how frequently by how many of the contributors? in 


tabulated form the distribution of frequency of use of the 20 most frequently 


Used references is shown in Table 2. Here are reported the total number of 
the total for all years; the spread 


references # % "ear; 
or each journal for each year; А 
: Р eer rnal 
in years or the number of times out of the possible nine yan w ей. 
: ed. 
was referred to and the number of sources or different periodicals us 


From a study of the data presented in Table 2, the facts concerning the 
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та б : 
оет e two journals already considered are obvious. Con- 
spread, the two how : а of mention only, or in frequency as well as 
sources of reference p^ s шал eq me as compared to other 
> auto al phe he ae of Applied Psychology received a total of 
oros tata дешин Psychology received 210 mentions. Both of 
Шош Ge abris os еу year. Personnel is a poor third with 70 mentions, 
ана To TUM i o to in every year. Of all of the reference sources 
Two ане м ун {һгее аге the only ones mentioned in all nine years. 
Beam € Pr referred to in eight of the nine years—Occupational 
ШЕГШЕН 10 Ps = ийи and Psychological Measurements; two were 
бева race T e eai Journal and Psychological Bulletin; 
ee 25 to " five years Occupations, Human Relations, and 
Bañera Nacion: — hs; four were referred to in four years—Harvard 
view of ei ра па! о} Abnormal and Social Psychology, Annual Re- 
Public Pers ology, and Fortune; two were referred to in three years— 

d. sonnel Review and Industrial Labor Relations Review. 

йй zn Psychology receives the fourth largest number of mentions 
иж % кай to in eight of the nine years. The relatively high frequency 
, however, is largely influenced by Heron's (1954) frequent use of the 


л use of it is easily understandable and merely shows that an 
shman reads an English journal like Americans do not. Personnel Journal, 

32 mentions and ranks fifth in frequency 
Measurements has only 25 men- 


oned in eight years. Five 


са in only six years, receives 
rn Educational and Psychological 
+ ] ich ranks it sixth, though it 18 
Journals were mentioned from 18 to 11 times; three were mentioned 10 
times, and six were mentioned from 8 to 6 times. The rest of the mentions 


(not shown in Table 2) were five and below. The first 20 most frequent 
entions. The Journal of Applied 


han the second most frequently 
140 more mentions 


menti 


Sources 
Р ces of reference range from 6 to 333 m 
sy H . 
Қ сезе receives over 100 mentions more ї 
se * А : UT 
journal, Personnel Psychology, which in turn receives 


tha қ ; . 
em the third most frequently used journal, Personnel. 
There are 10 instances in which the rank order shifts some when spread 


as d r . H 

well as frequency is considered. Information about how all of the 20 

m " : е қ р E 

E frequently used references rank in terms of frequency only or w ith 

requency as well as spread, can easily be obtained from the data 
s spread, cà sily 


Presented in Table 2. 

т, American Psychologist ranks 
en and 19th if spread as well as frequency 

n lication that every psychologist receives and yet it is Г 
Wo years—once by Heron (1954) and five times by Ferguson 


enough 


20th on the basis of frequency of 
is considered. It is one 
eferred to in only 


(1958). It 
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is interesting to note that though it is available to every psychologist, more 
so than every other journal, it ranks on the bottom of the first 20 teferencis. 
This would indicate that apparently the 4merican Psychologist hasn't had 
much in it in the last nine years which is of special interest to the contributors 
of the chapters on industrial psychology and is not considered a reference 
source for such information. 

The Psychological Bulletin is referred to a total of 10 times—once by 
Bellows (1951), once by Harrell (1953), twice by Heron (1954), once by 
Wallace and Weitz (1955), three times by Kendall (1956), and twice by 
Katzell (1957). On rank order of frequency of mention it would be tied 
for 12th place with the Journal of Abnormal and Social Psychology and 
Personnel Administration and Industrial Relations though it was mentioned 
in six years while they were mentioned in four and one year respectively. 

The Psychological Review is referred to once by Shartle (1950). The 
Journal of Experimental Psychology is referred to once by Harrell (1953). 


The Journal of General Psychology is referred to once by Bellows (1951). 
The Journal of Psychology is referred to five times by Brown and Ghiselli 
(1952). 


Since social psychology is quite often given as a frame of reference for 
considering applications in industrial psychology, one would expect frequent 
use of social psychology sources to indicate this. Such is not the case. Of 
the journals in this area, the one most frequently referred to is the Journal 
of Abnormal and Social Psychology, which is referred to three times by 
Heron (1954), twice by Kendall (1956), four times by Katzell (1957), 
and once by Ferguson (1958). Other journals from this area rated signifi- 
cantly lower. For example, the Journal of Social Psychology 1з referred to 
only once by Shartle (1950) and twice by Heron (1954). The frequency of 
use of such related journals as the American Journal of Sociology, the Journal 
of Social Issues, Sociometry, and the American Social Review is low and 
not frequent enough to warrant either tabulation or recording of mention. 

Clinical psychology in industry, considered in terms of emphasis on per- 
sonality approaches and the use of clinical tools and techniques, h 
increasingly emphasized їп recent years. To what extent do 
contributors show application of, familia 
psychology in terms of references used? T 
was referred to only once, by Harrell (1 
Psychology was referred to two times 
Ferguson (1958). Heron (1954) has 
method and the reference is to an 
and the case study approach used at 


as been 
any of the 
rity with, or interest in clinical 
he Journal of Clinical Psychology 
953). The Journal of Co 
by Kendall (1956), 


a 


nsulting 
and once by 
paragraph concerning the clinical 
article in the Harvard Business Review 


Harvard. Certainly this is no indication 
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A is influencing very many contributors to any sig- 
жо An а plage gera as я Ben 
uir te alc on esla tin e is na ure inclu e Psychometrika, 
Den LENT. ы wice by rown and Ghiselli (1952) and once by 
OPE a iometrika was referred to twice by Heron (1954). The 
iio А Thx am Statistical Association was referred to once by 
p* an iselli (1952) and three times by Ferguson (1958). The 

rnal of the Royal Statistical Association was referred to once by Heron 
ba M, familiarity with or frequency of use of statistics in the 

ions is indicated in an extremely limited manner. 

B oor engineering receives fairly frequent mention in three of the early 

umes, There are 13 references to human engineering by Shartle (1950), 
17 by Brown and Ghiselli (1952), and 18 by Harrell (1953). It rates а 
chapter for itself for the first time in 1958. Personnel Administration and 
Industrial Relations, Personnel Administration, Personnel Guidance Journal, 
Personnel Management, Personnel Research Bulletin, and Public Personnel 
Review are mentioned by only a few of the contributors with generally low 


frequency. 

Infrequent mentions ranging from one 
Contributors are made to such periodicals as 
lic Opinion Quarterly, Public Administration 
Management Record, Supervisory Management, 

1 of Economics, 


Review of Modern Industry, Journa 
and Plant Administration. 

In the nine years quite a number of books on psychology and management 
were referred to. The variations from year to year are large. There is very 
little general knowledge that can be obtained by analyzing the number of 
book references used by the various contributors. To begin with, more often 
than not, the contributor for the year depends on the number of books that 
have come to his attention in the field or in related fields in the year. For 
example, Bellows (1951) referred to more than 20 chapters in the Handbook 
of Applied Psychology (6). Since one book is listed in the references more 
than 20 times, it means that he used relatively few books besides the Hand- 
book since he had a total of 33 book references. Ferguson (1958) used the 
Most books, as well as had the most references to periodicals. He has 62 
book references. Considering the fact that his total contribution was 23 
Pages, of which 10 were reference Page it can hardly be said that very 
much telling use of the references was made, except to 


have a long list. 
The most telling use of books referred to is 


to five times by relatively few 
Advertising Management, Pub- 
Review, American Business, 
Sales Management, Dunn’s 
Operations Research, 


made by Heron (1954). He 
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includes references to a book on work measurement by Abruzzi (1), a book 
on personality by Eysenck (+), and even an older volume on organization 
of character by Hartshorne, May, and Shuttleworth (8). With relatively 
few exceptions, most of the books referred to were published in the year 
preceding the contribution, Rarely is an older volume referred to. Hop- 
pock’s (10) Job Satisfaction is one of the older volumes referred to by 
Bellows (1951). The books selected, in general, are of relatively recent 
origin and rarely are they selected for historical perspective, 

When factors like the scope of sensibility, precision of references, and 


depth of reasoning were rated by four Judges, the 1954 contribution ranked 


first and the 1957 contribution ranked second. There was a high percentage 


of agreement, practically 90 per cent, in judging the 1954 contribution as 
best and 1957 as second best, with 1958 judged as being the lowest and the 
first three years as being relatively low. Those who rated relatively high 
had more organized perspective for selecting the content, making effective 
use of it with a purpose and objective in mind, and they manifested a more 
conscious awareness of what went before, what current progress was taking 
place, and the direction and meaning indicated by the studies reviewed. 
Heron (1954), who rated highest, used 24 different sources. The number 
of different sources used each year can be obtained from the data presented 
in Table 2. The range is from 11 in 1951 to 38 in 1958, with a median 
of 24. Aside from the 1958 contribution, which has already been described 
as merely having a long list without effective use of the list, the largest 
number of sources was used by Kendall (1956). A content review and 
analysis of his chapter indicates a breadth 


t t of consideration that is superior 
to most of the contributors. There is one char 


st acteristic he has which is more 
promising for the field. He has a familiarity with academic and industrial 
psychology and an interest in what they have to contribute to men in industry 
as well as in what other related areas of knowledge have to contribute 


F. Summary AND Discussiox 


The availability of the Annual Review makes it possible for researchers 
in the field, as well as for students, to obtain, in a relatively hie = er 
an orientation to the field considered ¡ ading Бабы р 4 
orientation. To know what has gone “den 
progress is important for research wor 
the contributors to the Annual Rex 


: о the 
material and also to evalu eni 


deas as well 
То Investigate how well 
ave done in this respect is the 
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chief purpose of this study. For obtaining the facts needed, all of the refer- 
ences in the industrial psychology chapters for the nine years have been 
tabulated. Only the more general findings are reported and discussed in 
the summary. 

d The most outstanding fact found in studying the references for the 
nine years is that there are two major journal reference sources which are 
used year after year by every contributor. By far the most frequently used 
reference source is the Journal of Applied Psychology. ln the first eight 
years it averages 30 per cent of the total references. The second most fre- 
quently used reference source is Personnel Psychology. 14 receives 210 
to 20 per cent of the total references. The 
two journals carry almost 50 per cent of the total references. The third 
most frequently used journal, Personnel, receives 140 mentions less than the 
иһ 70 mentions. These three journals 
are the only ones that are used in each of the nine years. How frequently 


the other reference sources are used is presented in detail in Table 2. 
2. The hope expressed by Kendler (13), that the Annual Review would 
add to the cohesiveness of an expansive field has, as far as the contributors 
ers are concerned, not been fulfilled. 
fer to articles considered in other chap- 
ters in the Annual Review, in spite of the fact that industrial psychology is 
considered the kind of field that needs to pick up content material from 
e availability of the various chapters, 
d, shows no sign of breaking the 


mentions and averages close 


second most frequently mentioned w 


= the industrial psychology chapt 
arely do any of the contributors re 


other areas. The consequence is that th 
as far as industrial psychology is concerne 
barriers between the various specialties. 

Do the contributors to the industrial psychology chapters in the Annual 


Review get soaked in the literature before they cover the materials for inter- 


pretation and evaluation? More often than not it can be said that the tend- 
ency on the part of most of the contributors is not to be sufficiently soaked 
either in historical perspective or in related contemporary knowledge available 
in journals other than psychological. Being soaked in the literature does not 
happen to be a modern fashion with many of the writers of texts, as well 
as contributors to the Annual Review. For example, a recent text In psychol- 
ору (18) emphasizes the importance of learning in its preface and has quite 
a number of chapters concerned with the topic. Yet E. L. 1 horndike s name 
isn’t even shown in the index! Generally speaking, all too often in contem- 
Porary psychological literature there is NO evidence of familiarity with the 
field and related knowledge historically considered, as if what is currently 
being written is unrelated to what has gone before. Some of the contri- 
butions give the impression that the method of Paracelsus 15 with us again 
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in the field of psychology, namely that all knowledge that existed а = 
writers came on the scene is irrelevant and insignificant and that know eier 
begins with their work. What Paracelsus did to show his nig aed z : 
went before was to burn the books. What some psychologists do is neglec 
the reading of them. | | , 

Some specific suggestions for improvement that contributors to industria 
psychology chapters can profit from, as implied in the findings, are: 

l. Read chapters in the Annual Review that have contributions relevant 
for industrial psychology, as well as merely the chapters 
psychology. 

2. Use relevant reference sources other than periodicals and books that 
are readily and easily available in psychological libr: 

3. Read books in literature and related fields such 
political science, and cultural anthropology 
material. 

4. Have in mind the need for a b 
cludes a historical perspective to give t 
which generally does not sufficiently 
butions in the nine years. 

5. Read widely 
more relevant and 


in industrial 


aries and seminars. 
as economics, sociology, 
in search for relevant source 


roader frame of reference, which in- 
he write-up the continuity of meaning 
characterize a number of the contri- 


Т, Consciously attempt to integrate and correlate rather th 
digest and assimilate the facts and ideas of the sources used. 

These are some of the specific su i i as guides 
for improvement. They obviously are i 
bution, but in a general way they d 
appear and are implied in consideri 
answer, of course, is not in f 
the new against the old 
significant. 


About half of the contributors 
way of selective inclusiveness 
As a result they use source 
zones of psycholo 
literature, 


an merely 


are relatively mor 
and the style of exclusi 
materials that are to 
gical literature, or too easily 
Some of the contributors who devi 


© traditional in their 


available 


in psychological 
ate most, 


however, do not 
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always liberate their intelligence more effectively. They merely get distracted 
on an issue too important to them. 

In general terms, what is needed even more than improvements indicated 
by the foregoing specific suggestions is a very general one that Muller (15) 
describes in “Exercises in Incongruity.” He quotes Emerson as saying that it 
is a good thing now and then to take a look at the landscape between one's 
legs, and quotes Kenneth Burke as favoring this type of technique of analysis 
which he calls “perspective by incongruity.” He argues that the evils of 
specialization cannot be eliminated by synthesis, because to harmonize and 
unify implies getting a perspective on perspectives. To do this he says the 
first move is to “escape the tyranny of any one scheme of thought by empha- 
sizing the only thing that the whole history of philosophy, religion, and 
science makes plain: that a perspective is a perspective, not a transcendent 
vision of the whole, and that the drama of human thought is always presented 
from the restricted point of view of an actor in it, not of the omniscient 
author.” The great revolutionary thinkers, like the great comic dramatists, 
he contends, are those who have most violently wrenched traditional associ- 
ations, introduced perspective by incongruity on a large scale. Fascism is 
nothing but the last refuge of capitalism, religion is nothing but a device 
for keeping people quiet while skinning them, are illustrations given by 
Muller of the kind of generalizing that are in need of perspective by 
incongruity. There is occasion enough today for viewing with alarm, he 
informs us, but he reminds us it is we ourselves who create the occasion 
and cultivate the habit of alarm. Hence, he advocates “planned incongruity” 
in criticism as a practical social way of coming to feel more at home in the 
world we have to live in. This is a lesson that industrial psychologists can 


well apply in redirecting their energies as far as publications are concerned 
if the goal is to keep the field alive for growth in a healthy manner. The 
need is not for more generalities that still glitter, but for more es: 
concern with more real problems which have significance for the present anı 


for the future. 
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LYSERGIC ACID DIETHYLAMIDE (LSD-25): XXX. THE 
QUESTIONNAIRE TECHNIQUE WITH 
NOTES ON ITS USE* 


Long Island Biological Association and the Community Hospital 
at Glen Cowe, New York 


Н. А. ABRAMSON! 


A. INTRODUCTION 

o resolve misunderstandings, the 
practically all of the publications 
is herewith discussed. This 
re in the first 


In response to numerous inquiries and t 
Questionnaire (3), which forms the basis of 
on LSD-25 by the writer and his colleagues, 
questionnaire (Tables 1-2) was used in the form published he 
Paper and subsequent papers of this series, with one exception. It is also the 
test method of assessment in another series On LSD antagonists (2, 6). 
In the first paper published, only Part I of the questionnaire was analyzed 
Statistically. Data were obtained, however, using Part II of the questionnaire, 
which was employed as the basis of a short mental rating test. Responses to 
Part II were later analyzed by Dr. Kornetsky (5). 

The modified questionnaire, which we do not изе, classified questions 
Under physiological, perceptual, and cognitive (8). The writer feels that 
this type of classification robs the questionnaire of a certain degree of ran- 
domization that the original questionnaire possesses. The original question- 
naire was composed by the writer and his assistant, Mrs. E. Teige, when 
the LSD Project was started about eight years ago- Mrs. Teige and the 
Writer surveyed the literature on LSD-25 and listed all the symptoms and 
signs reported. ‘These symptoms and some of the signs, really the psychologi- 
cal signs, comprised the questionnaire now in use. 


As was expected, subse- 
quent statistical studies revealed that certain of the questions were not so 
Significant for the LSD reaction as were others. Another reason for using 
the questionnaire in its original form has to do with the nature of Part П, 
which as mentioned, can be used as a short mental rating test. Dependent 

, са s 


on the experimental design, subjects may fill in Part I and Part II of i 
questionnaire, but they are also questioned by the observer. Additiona 


I 
1959, and published immediately 


* Received in the Editorial Office on September 18, 
at Provincetown, Massachusetts. Copyright by The Journal РЕ Jr, Foundation 
1 This project has been aided by grants ‘om the Josiah Macy, Jrs i 
New York, and the Sandoz Pharmaceuticals, Hanover, New Jersey. 
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TABLE 1 : 
Half an hour after administration and at hourly intervals thereafter, the following 
direct questions are put to the subject. His rating is accepted, if possible, on a + 


to ++++-+ basis. 


T 
PART I | 
QUESTION 


Hr | 15 Hrs. | 2% Нев, | 3% Hrs. | av Hra. | 4% Hra. 


1. Do you feel ill in any way? 


2. Are you nauseated? 


3. Have you a feeling of choking? 


4. Is salivation increased? 


5. Or decreased? 


6. Is your appetite increased? 
7. Or decreased? 


8. Do you have a *'dry'' taste in your mouth? 
9. Do you have a funny taste in your mouth? ] 
10. la it a bitter taste? | 


11. Are your lips numb? 


12. Or drawn back as if you were smiling? 


13. Does your head ache? 


15, Do you feel dizzy? 


16. Or unsteady? IO jen a | 


I 
17, Is there difficulty in breathing? 


14. Are things moving around you? - 


18. Do you pass more urine than usual? 


19, Are you aware of your heart beat? 
20. lo It faster than usual? 
21. Are you aweating? 


Are you hot? 
23. Or cold? 


24. Are your palms molat? 
25. Or dry? 
26. Or cold? 


27. Is your skin sensitive? 


28. Do you have funny feelings on your skin? 
29. Do your hands and feet feel Peculiar? 

30. Do they feel heavy? 

31. Or light? 


32. la there pressure in your eara? 


34. Is it more acute than usual? 


33. Is your hearing sbnormol? + 


35. Is your eyesight blurred? 


36. Do you have difficulty in focusing your vision» 


lo 
m 
37, Do you see double? + + 


38. Are shapes & colors altered in any way? 
39. Does light bother you? 


40. Do things seem too close? 


41. Or too far away? 


| 342. Do you tremble inside? 


43. Do you feel weak? 


44. Or fatigued? 
45. Do you feel drowsy? 


-— 
46. Do you feel аз if in a dream? Ё — 
47. Are you anxious? 
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notes are made on the back of the cardboard test sheet (9.5" x 11.5”) by 
the subjects themselves. Using Part I in this way, the questionnaire loses 
disadvantages often inherent in a strictly structured test situation and pro- 
vides both the replicability of a questionnaire and the flexibility of a clinical 
assessment in addition. 

TABLE 2 


| Half an hour after administration and at hourly intervals thereafter, the fol- 
owing qualitative ratings are made on the subject by the experimenter aided by the 


subject's comments. 


PART_II 


2. Control: 3. Consciousness: 


| 1. Motor Behavior: 
lá Hr. р = 
| 1% Hrs, nc — 
| 2% Hea, ышы” m 
| 3% Hrs. эйи: с 
| зин: _ = 4% Hrs. 
Later zer = 
аьаа s, Ment бөдігін = Depressions | 6 А нш Fame 
Y Hr, энг. ы 
1% Hrs, 14 Hre. 
2У Hrs, Е жанга: 
3% Hrs. SESS: 


ee 4% Нев. 


Later 


+ Orientation: Memory : 


pairs инш. 
VA Hrs. 1% Hrs, 
2% Hra. 2% Нв. 2% Hrs. 
3% Нев. 3% Hrs. зу Hrs. 
VA Hrs, 4% Hrs. 4% Hrs. 
Later pue 


Later 


В. PROBLEMS 
1. Placebo Reactivity 


dies of psychotomimetic drugs can be made if poor 
and test subject. It is recommended, 


e aware of the content of the 


Only inadequate stu 
Ge imi а exists between observer 
therefore, that ic subj be mad 

non-psychotic subjects 06 . 
ye y Analysis of the data obtained 


questionnaire before experiments are begun. 


i fre- 
on randomly selected, essentially non-psychoti showed the fr 


c subjects, 
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quency of placebo reactors to be high (3, 4). This demonstrated that the 
questionnaire technique screened out placebo positive subjects. d became 
apparent that one of the prerequisites for the study of the reaction of шай 
to psychotomimetic drugs was to have essentially placebo-negative subjects. 
Indeed, even subjects who have been placebo negative may respond with 
symptoms in part characteristic of the LSD psychosis in times of psycholog- 
ical stress. Stress may exist either within or without the experimental 
situation. For this reason, repeated testing with placebos, 


or to save time 
and expense, with threshold doses of new compounds, 


, is necessary. 


2. Subject to Subject Variability 
The questionnaire is useful in detecting the f 
studies large differences in reactivity to LSD and 
subject to subject. These differences cannot be 
known variables. Various compounds may be given to each subject more 
than once, making two or three Separate comparisons at separate dose levels 
for each drug, and thus have not only subject to subject data but also within 
subject studies (7). Although the effect of each drug will not be known 
as precisely as possible, these procedures by the use of the questionnaire 
provide us with adequate data, Subject to subject variability as well as 
within subject variability is illustrated in Table 3. For test Subject P.B., 


act that in psychologic 
its congeners exist from 
readily correlated with 


TABLE 3 
THE EFFECT ОЕ PSILOCYBIN ON Two N 


ох-Рѕүснотіс SUBJECTS 


: Қ uestionnaire 
Subject Experiment P 


Psilocybin (mg) response (л) 


Р.В. 


D.V.G. 


Funde rund. 
DADA с с с с з 


їп а тесепї study of Psilocybin, 
Parts I and II of the questionnair 
іп п, the number of responses, 

P.B. with studies on Subject D.V, 


the following data we 


- The data disclose the wide variability 
for Subject РВ, 


жч осун ompare these data of 
G. with Psilocybin, Subject D.V.G. shows 


те obtained using 
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mich фее қон : ME 
m less within subject variability. These data are typical of the varia- 
2 which may be disclosed using the questionnaire. 
u o si i i 
бі; r method of using the questionnaire enables us to compute a standard 
= у à of variance with three components: (4) Average difference between 
= gs for all subjects. (0) Subject to subject variation of psychotomimetic 
ects s i i 
ts of the drugs. (c) An overall estimate of experimental error for 
each subject. 
Tha Тег i w- 
! es real effectiveness of psychotomimeti 
subject can then be estimated. 


c differences from subject to 


3. Subject Sophistication and Anxiety 


а һе recognized that a test group, on being used repeatedly, be- 
F somewhat sophisticated in their evaluation of symptom production. 
or example, in studying the effect of Prednisone on the LSD reaction, 
members of the test group could almost invariably detect whether or not 
Prednisone was being administered in advance by the occurrence of typical 


euphoria produced by Presnisone in the doses employed (2). This sophistica- 
the psychological threat invoked by 


ation. In tests of tolerance 
hotomimetic 


tion demonstrates, to a certain extent, 
the possibility of going psychotic in the test situ 
and cross-tolerance, where subjects take large doses of psyc 
drugs for 10 days before the test situation itself, severe symptoms may occur. 
For example, following are verbatim remarks of Subjects R.B. and C.G. 
taken from the back of the questionnaire regarding the effects of Psilocybin 


duri 
uring a 14-day tolerance experiment: 

f symptoms were experienced 
hed on Monday and Tuesday 


ical symptoms gener- 


Subject R.B.: A considerable quantity о 
during the past week. The peak was reac 
of this week, having started on Saturday. The phys 
ally experienced were contraction of scalp, hollow feeling in pit of 
stomach, and unsteadiness. To walk purposefully was an effort. Monday 
1 experienced great difficulty in concentrating on the conversations of 
others but was able to concentrate on work not involving others. A 
change in plans involving dinner preparations, in which I was to partici- 
la! completely "threw" me. I took some time to rcgain my composure. 

te " қ 
у temper was short throughout the day: ЕЗГЕ” 


Tuesday I completely lost control of my temper at m» 
morning. Concentrated effort to avoid conflicts carried me through the 


rest of the day and since. Since Tuesday, the physical symptoms have 
been present, but the emotional symptoms were less severe. Yesterday 


and today I was able to carry ОП work involving others fairly well. 
vere than morning and evening symptoms. 


lerance has been built up since symptoms 


g dosages. 


Noontime symptoms are less se 
One must presume that some to 
have not inereased with increasin 
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Subject C.G.: Saturday, Sunday, and Monday 1 had no particular 
reaction except wakefulness at night. Tuesday morning I had a wo" 
and-a-half-hour reaction during which time I had nausea, dizziness, 
buzzing in the ears, light hands and feet, and considerable loss of time 
consciousness. Tuesday night I had the same feelings only they were 
worse, and I found I was unable to read a child’s book with any coher- 
ency or sequence. The ideas weren't coming through. 

Wednesday morning’s reaction was worst of all. 
gazing out of the window for three hours, 
paralyzed. I felt as if I w 


I sat at my desk, 


physically and mentally 
ere anaesthetized. I couldn't answer questions 
or discuss anything. Wednesday night I split the dose in two parts, 


which was better. Thursday I split the dose in three parts in the morning 


and two parts in the evening, with only a slight effect each time. Friday 
the single dose had no effect at all. 


Structure the experiment on psycho- 
tomimetic drugs for the Production of anxiety in the test subjects, inde- 
pendent of the drug itself. This situation is perhaps best illustrated by the 
fact that the queries of the questionn 


or dilute the anxiety, 
matter how dedicated 
milieu as free of stress a 


free. Interaction by the 
who m 


ngendered by the test situation, ue 
or experienced the test subject may be. A social 
s possible, with two or more subjects, is fairly anxiety 

of the test group or their wives or husbands; 
sent, diminishes anxiety because of the com- 
t situation. It is of interest that during 4 
LSD psychosis by the writer the test subject 
ene Oe room both before and during his television 


asionally to onc 
destroys the “blind” of 


£n. Thus, a test subject 
first hum 


| : € test subject 
This question should be ans ie 


may be aware that he is re 


ans to have ever ingested 
sk, “Is this a new cin 
mmittal answer designe 


ly what is going on. 
are getting a low dose,” or, “Yes 
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but only an oxy j 
almost any Meier. go has been added." It has been our experience that 
Ideally speaking p» 2 but rejection of the question must be avoided. 
а single Бла ped Sie жала experiments may be desirable. However, 
Bie les be Pacem = uces much less anxiety. Tension arises in a sub- 
ensi. лме io 2. cui responsible is consciously aware of his 
nes wer ti E: прети. It is believed, therefore, that blind 
near pla general more suitable, although double-blind may be 
t may 
ifie en en = continued experience with the same drug changes 
opposite may кзы > However, as illustrated in Table 3, often the 
our subject P.B. а . or a in recent experiments with Psilocybin, 
to 6 mg pit v ес qua unknown, during the first Psilocybin experience 
Whereas ta the ТЫ with only two positive responses Оп the questionnaire, 
nib hf ici ree subsequent Psilocybin experiments with 6 mg, the 
ses was 14, 13, and 23 respectively. 


C. METHODS 
1. High Doses 


T В 

TE We ү нарам cannot be laid on Part I of the questionnaire with 

difficult it E ә greater the dose of a psychotomimetic drug, the more 

used for th ay be to communicate with the subject. In our present test group, 
e past five years, the threshold dose of LSD employed is about 


25 

megm қ : à 
gm. At 100 mcgm withdrawal symptoms with certain members of 

ce symptoms 50 severe that problems 


the 
me ge Дым great enough to produce 
cise part of the questionnaire must be emphasized under these 
їйє with the observer’s evaluation often more important than the 
al value of the responses. 
1 Studies 
o obtain a study of subject to 
We have found that the questionnaire 
of psychotomimetic effects if studies 
The cull e han between subjects. 
at all of cw becomes sensitive if each subject receives all of the compounds 
pw thrash | dosage levels unless, 25 occasionally arises, a subject has a very 
its mech е d and very severe reactions s. We believe that with 
when men variations within the respo to subject cancel out 
ге тув avetages are compared. 
e questions of the questionnaire are С 


2. Within Subjec 


Our fi 
rst use. of the questionnaire attempted t 


Subjec : 
i ха айй 
was es атау with different doses. 
Were каре useful for comparisons 

ade within placebo negative subjects rather t 


"This leads to а gain in precision. 
onstructed 50 that a positive 
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i sponses a number, 
response constitutes one response, by adding the number an d 
i i i drug is used in a expe 
i i 5 obvious that, if the same ir 
n,is obtained. It i: ise, т paid os 
i ' be compared. How ever, i : 
different values of n may > iio с с 
ith its congeners and derivatives, the significance of n only becom аге 
Ww de à | 4 
tant when the dose administered is introduced into the comparison. 


in d ЕР ех 
called the ratio of л divided by the dose in micrograms the Response Index, 
or 


Response Index — RI. 


= п/тсдт 

For a given dose, therefore, the higher the 
response of the drug. The use of the R.I. 
questionnaire and provides a suitable method 


rarious 
activity at threshold levels, or slightly above threshold levels, of variou 


me қ һе 
compounds related structurally. By obtaining the group average of h d 
R.I., a more representative v activity is establishe 


value of R.I., the greater the 
increases the sensitivity of the 
of comparing psychotomimetic 


alue of Psychotomimetic 
(1), 


3. Cross-Over Designs 


а cross-over desi. 
arying the compounds w 
effective in our 


It is feasible to utilize 
tives of LSD, y 
been especially Present рг 
Psilocybin by administering both drugs t 
may be mentioned that our test subjects 
LSD and Psilocybin taken orally, unless 


gn in the study of various deriva- 
ithin the group. The method has 
eliminary comparison of LSD and 
9 our test group double-blind. It 
Cannot usually distinguish between 
doses are near the threshold level. 


4 Grouping in Between Subject Comparisons 
» Occupation, psy 


chological testing 
outside observers of 


Pretest interviews 


1 à ica groups. We are planning to explore this 
subject by comparing identical and nonidentical twins, both in our test 
group and also independently, 


ect variability, sub- 
nd evaluation of а 
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INTENSIVE VITAMIN THERAPY IN MENTAL ILLNESS* 


IF. C. Kalash Laboratories, Pasadena, California 


GEoRGE Watson AND W. D. CURRIER 


A. PROBLEM 


'There is a mounting body of experimental evidence that some types of 
mental illness involve unsuspected nutritional deficiencies as well as psycholog- 
ical maladjustment. The literature on the relationships between nutrition 
and emotional disturbance has been reviewed recently by Bell (1). Ex- 
perimental work in this area is of four principal types: (a) the creation of 
single vitamin deficiencies in humans with consequent psychological pathol- 
ogy; (b) the creation of a general state of malnutrition in human subjects 
with accompanying psychological disturbance (2, 4, 5); (с) the treatment 
obviously undernourished individuals who 
also show signs of psychological malfunctioning; and (4) the treatment 
with vitamin and mineral therapy of psychologically diagnosed mentally 
ill individuals who exhibit no clinical signs of being undernourished. The 
study to be reported is in the last area, being the third in a continuing series 
of investigations of some of the relationships between mental illness and 


what appears to be nutritional need (7, 8). 


with one or more vitamins of 


В. METHOD 


1. Procedure 

emotionally disturbed subjects were 
selected for the study on the basis of having a history of emotional illness 
as well as having one or more abnormal scores on the Minnesota Multiphasic 
Personality Inventory (MMPI) (3, 6). Psychological case histories were 


taken in the initial interview, together with information concerning previous 
diagnoses and treatments when available. 


Every subject revealed a record 

of psychiatric or medical care for his condition. . 
Medical histories were obtained, and complete physical examinations and 
laboratory tests were given to all subjects. Periodic medical checks and 


laboratory tests were made as necessary. 
'The psychological progress of each subject was evaluate 


Thirty volunteer unhospitalized 


d in terms of 


* Received in the Editorial Office on September 18, 1959, and published im- 
mediately at Provincetown, Massachusetts. Copyright by The Journal Press. 
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changes in test scores on the Minnesota Multiphasic Personality Inventory, 
as well as by clinical psychological criteria. 


Minnesota test results were interpreted in terms of a “total score” (7,85, 
which was computed by summing the following scores: Hs plus .5K, D, Hy, 
Pd plus .4K, Pa, Pt plus 1K, Sc plus IK, and Ma plus .2K.1 


Clinical evaluations were based upon the following criteria: (2) Changes 
in attitudes and in behavior toward problems (eg, “Im mot so irritable 
toward my husband”); (£) changes in neal lite siemations (ее, “7 quit 


anr Jb and Din going tinto Business tar pts D; УУУУ УУ ОО da 
айе duiue (eg, Tle begmung to fed that everything will work оне after 
all”); (d) improvment in emotional stability (e.g., “My father died yes- 
terday—ordinarily I would have taken this very hard, but I’m not”); (e) 
appraisal of self (c.g., "I'm doing a lot better job than I've realized”) ; (В 
attention to physical appearance (e.g., “I went out and bought a red dress 
yesterday for the first time in my life”); (g) changes in specific symptoms 
of illness as reported in initial interview. 

All 30 subjects were first administered placebos. By having each subject 
act as his own control it was possible to make a direct comparison of the 
experimental treatment with the placebo effect. Subjects were transferred 
from placebos to experimental tablets without their knowledge when they 
exhibited no clinical signs of improvement in addition to having no significant 
changes in Minnesota Multiphasic Personality Inventory scores. Subjects 
who improved both clinically and on the MMPI while receiving placebos 


were continued on placebos until either they regressed or exhibited no further 
signs of progress. 


Multiple amounts of the formula listed in Table 1 were given to every 
subject for all or for part of the experimental period. These were adminis- 
tered in tablet form, to be taken after meals, Subjects were given sufficient 
tablets at each interview for approximately one month’s intake. Some subjects 
appeared to respond better to a formula differing from that given in Table 
1, which did not contain methionine, vitamins A, Bi, Bo, or B, (see footnote, 
Table 1), while five subjects appeared to respond best to formulas reported 
in previous studies (7, 8)?, The general problem of individual variability 
to nutritional replacement formulas will be discuss 


ed briefly below. 
ІН = hypochondriasis, 


hysteri = thic 
deviate, Pa = paranoia, Pf = psychasthenia, Sc = Aysteria, Pd = psychopath 
K = 8 1 A 


2 i i ur and one-half ti 
vitamins listed in Table 1, plus three times the minerals; сше 
15, 17, 21, and 28 received daily three times t 
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TABLE 1 
Basic EXPERIMENTAL FoRMULA* 

Vitamin A 40,000 USP Units 

Vitamin C 300 mg. 

Vitamin K 0.5 mg. 

Vitamin E 501.0. 

Vitamin В, 2 та. 

Vitamin В, 4mg- 
Vitamin By ч 2 mE: 
ШУУ Bis TOMES 

apertas Pacto Cette iE 
Niacinamide 1.5 ma- 
Folic Acid 108 mg. 
Calcium Pantothenate 50 mg. 
Lemon Bioflavonoid Complex 33 mg 
Inositol 400 mg. 
Choline Bitartrate 400 mg. 
Betaine Monohydrate 67 mg. 
Methionine 500 mg. 
Calcium 375 mg. 
Phosphorus 10 mg: 
Tron 0.3 mg: 
lodine 0.15 mg. 
Copper 0.1 mg 
Nickel 0.1 mg: 
Zinc 0.1 mg- 
Molybdenum 0.25 mg. 
Fluorine 0.8 mg 
Sodium 0.5 mg- 
Sulfur 5 тё. 
Manganese 5 mg: 
Magnesium 0.75 тё. 
Potassium 0.25 тё. 
Cobalt 


ome subjects (see 


e basic formula received by 8 


otnote 2): sw (oral); Vitamin с, 
ау E By» with Intrinsic Factor Concentrate, 1 ВЕ, al 5 p Choline 
Bitar Folic Acid, 1 mg; d-Panthenoh 100 TÉ 2i Int. Units; ШТ 
rate, 12 : Niacinami , Vitamin e 1 ex, 5 
04 mg; E us ae, on Dich vo rus, 1 "mg.; Iron, 
a esperidin, 100 mg.; К Wn, 50 mg»; Calcium, 200 mg; Pe раје Chloride, 4 mg 
Se mg.; Iodine, 0.2 br: "Copper ү mg. inc, 0.08 ME? к" 
a Salt Trace Elemenis, 30 ES (in three tablets)- lied by the Kalash Vitamin 
a vitamin formulas used in this study were SUPR 
Poration, Pasadena 4, California. 


И 
i F listed 
Teed in Table 1; Subjects 18, 23, 30 agred Же (шелді ities listed in фе Table 
e 1; Subj red daily twice > e times 
i footnote ; Subjects 2, P % 16. 20, an 5 received |, ee d best to the 
i % H , , Д Ж 
Sted in the footnote, Table 1; Subjects 10, 7^ aded best to the formu 


form 5 т o 
in a employed in (7), while Subject 25 — 
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C. RESULTS 


Table 2 lists the Minnesota Multiphasic Personality Inventory zen Б 
the beginning and the end of the placebo period. The average lengt ad 
placebo trial was 2.46 months (range 1-14 months, median one m ^ 

Of 30 placebo subjects, seven improved, six got worse, and 17 a 
no change, judged on a clinical basis. The clinical improvements pr el 
placebo group are not statistically significant. Evaluated in terms o xd 
provement on the Minnesota Multiphasic Personality Inventory, the averag 
reduction in total test score for 30 subjects was 4.40 points. This difference 
is not statistically significant. 

Table 3 lists the MMPI scores for the end of the placebo period and the 
end of the first experimental period. The first experimental period represents 


an average time interval of 1.76 months (range 1-15 months, median one 
month). This average period of time wa 
lengths of individual pl 


tal trials as possible, 


s determined by matching the 
acebo trials with as nearly equal periods of experimen- 


Clinical evaluations at the end of the first experiment 
22 subjects improved, two worse, 
well beyond the .01 level of confid 
Multiphasic Personality Inventory, 


al period indicated 
and six unchanged. This is significant 
ence. Judged in terms of the Minnesota 
the average reduction in total score for 
the first experimental period was 17.13 points for 30 subjects. This im- 
provement is also significant well beyond the .01 level of confidence. 

Table 4 lists the MMPI Scores for the end of the placebo period and 
the end of the total experimental period. The average length of the total 
experimental period was ten months (range 1-30 months, median 8 months)- 
Variations in the length of the total experimental period for individual 
Subjects were due to the fact that some subjects entered the program consider- 
ably later than others, while some г. 


eceived placebos for longer intervals than 
others, reducing the lengths of their experimental periods. 


the average reduction 
» Which again is significant 
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ros TABLE 2 
ESOTA MuLTIPHASIC PERSONALITY INVENTORY RESPONSE TO PLACEBO TRIAL? 
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the second is 


is initial test; 


SI 
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TABLE 2 (Continued) 


MINNESOTA MULTIPHASIC PERSONALITY INVENTORY RESPONSE TO PLACEBO TRIAL 
n м g 
5 Е 448 а 
5 + + + + T ge TE 
= oo -- 
2%54.маа 22 із е PP Hl 
о 
1 2 
М 6 10 29 9 34 23 6 38 28 13 21 
% o5 м 4 9 % 41 29 17 10 35 20 8 184 
25 36 F 7 12 23 28 33 32 13 52 42 28 251 5 
5 9 16 26 26 31 12 37 2% 0 204 
26 40 F ? 12 16 31 23 22 11 37 34 18 192 2 
3 13 13 24 18 1% 7 32 28 22 162 Я 
27 32 Е 8 10 28 31 34 27 12 38 38 22 230 
3 15 23 23 27 21 10 39 41 19 203 i 
23 70 F 15 14 26 37 4 26 18 46 45 20 259 
11 12 21 34 38 23 17 42 37 23 235 
29 92 E 2 13 22 28 30 27 15 34 38 21 215 5 
1 22 24 16 30 24 12 30 28 21 185 
30 57 F 6 19 24 33 33 23 9 33 28 16 199 11 
2 18 19 26 29 21 9 32 


TABLE 3 
MINNESOTA MULTIPHASIC PERSONALITY Inventory RESPONSE To First 
EXPERIMENTAL TRIAL* 


8 ж 
М = zu $ шс a 
da $ = X 534% 
E * * + + OU ge 358% 
Б bx ^ ^ o7 s 4 S ES IB 
o 9 6 & 4 XS ag 5 Bm B 4 5 Бб каз 
14) 2 fu we» a ae eS 
15 12 12 35 22 26 10 36 32 16 189 
? 32 M 4 19 25 28 29 26 8 32 32 ц 194 1 
5 20 17 22 23 26 ¢ 31 26 13 166 
* 3L Е di 15 i» 34 2 36 13 40 40 24 557 1 
? 13 1 29 28 31 пц 37 33 23 206 
^ 95 F 6 12 28 3 30 23 10 35 29 19 211 2 
3 14 22 31 28 25 1 35 23 22 199 
5 20 Е 0 10 2 23 28 33 17 45 43 32 241 1 
2 6 19 29 25 29 14 40 39 28 219 
6 @ E 6 19 34 45 39 28 15 47 4 20 271 1 
6 18 32 41 39 2; 13 44 42 20 2% 
7 2 M 16 17 29 39 35 32 17 35 q 19 253 1 
10 17 24 3 32 27 12 31 43 23 225 
8 565 M 8 9 4 3 20 19 12 з 31 19 191 1 
& п 16 36 21 13 ^ 49 з 20 185 


; 5 his initial test at the start of 
the experimental Period; the second is his Score at the end of a Period most nearly 
equalling the length of his placebo trial, 


Subject 


29 


w 
© 
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TABLE 3 (Continued) 
MINNESOTA MULTIPHASIC PERSONALITY INVENTORY RESPONSE TO First 
EXPERIMENTAL TRIAL 


73 


52 
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ї ы = 
5 ч 457 TM 
8 
T + + + + ge 2528 
A E - a . ж & os ДЕБЕ 
S ы. л» Fe Bee 
M 5 19 19 28 31 30 13 37 36 2% 28 1 
4 26 21 23 29 2 1 30 42 19 199 
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1 17 18 22 23 22 9 30 30 20 174 
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6 16 14 25 и 26 12 27 2% 20 - и 
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TABLE 4 
MINNESOTA MULTIPHASIC PERSONALITY INVENTORY RESPONSE TO TOTAL 
EXPERIMENTAL TRIAL? 


D = 
и E ы ы Š 52 
v - = S _ E- 
E + + > + Т ЖҮЗ 
= o > -] - 
225 wom 8 n E E $ е з 5 88 ERL 
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3 31 F 11 15 12 34 28 36 13 40 40 24 227 24 
8 15 11 31 25 28 9 34 36 20 194 
4 34 F 6 12 28 34 30 23 10 38 29 19 211 10 
2 14 23 26 25 22 7 35 20 21 179 
5 20 F 10 10 20 23 28 33 17 45 43 32 2M 8 
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5 21 32 42 37 27 13 38 35 18 242 
7 29 M 16 17 29 39 35 32 17 35 47 19 253 27 
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3 18 16 23 25 26 11 30 27 21 179 
11 50 F 4 13 25 29 36 32 14 40 33 28 237 15 
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15 37 M 1 2 27 31 25 13 42 29 14 203 п 
4 14 24 25 35 25 13 40 30 16 208 
16 59 F 8 24 36 31 43 23 14 41 46 12 246 9 
6 24 32 28 37 25 14 39 40 17 232 
w 2 E + 15 40 18 21 26 16 2 2 2i 168 4 
2 7 17 12 16 23 12 26 28 24 14$ 
18 /56 F S 21 30 37 40 22 13 49 36 20 247 5 
? 20 25 34 31 17 12 42 29 13 203 
19 50 M 6 12 13 44 24 20 12 42 29 9 19 10 
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* 'The first listed total score for 


each subject is fo 


ach T his initial test at the start of 
is his score at th. 


the experimental period; the second е end of the experiment. 
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esta УЯ ТАВІЕ + (Continued) 
IPHASIC PERSONALITY INVENTORY Response TO TOTAL 
EXPERIMENTAL TRIAL 


ix м 
E ES 4 ы ы З bs 
5 & x + + Lom zi 
© <s ES 2 > + E ER EEE 
км ай Е & Ё * os 38 8858 
ESE Б рр A A $ 6% PERLA 
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al treatment was 


score on pl 
a z ; 
placebos) the mean net difference for the experiment 
1 level of confi- 


22.37 poi А 
dence, points, a difference which is significant beyond the .0 


D. SELECTED CASE HISTORIES 
for summary because of the intrinsic 
Ап earlier study (7) presents 
$ of clinical response relate 


т ; 
Mercy histories have been selected 
more detail S psychopathologies represented. 
to total ed information on degrees and type 
score changes on MMPI. 

1. Subject 7, Male, Age 29 
illness over 2 12-year 
he was in high school, 
and an acute psychotic 
п approximately 2 
two periods per 
d as а paranoid 


He г 
е : : z А 
ported a history of progressively increasing 


Period n l 
ieee eginning with auditory hallucinations when 
episode Жы the age of 25 by à period of amnesia 
shock а which һе was hospitalized. He was give 
week, үздү. an by tranquilizers а by rs 
i е and one-half ‚ He had been iagnose 
mss fitus alf years 
Mo initial interview he stated t i ell as his behavior 
Some controlled by a machine in outer space.” He said: “ps like tyranny. 
He P the machine holds me down 00 the bed and won’t let me get up.” 
so reported that there was ? voice in his head that talked constantly. 
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“It talks about many things—intelligent, sometimes cruel." He 1. 
said: “Тһе machine controls my voice and it also has a voice, This t v 
is one me (ie, the machine)." He also reported continuon pain in 
bowels, stomach, legs, and an “over-all throbbing in my head. | 
His initial total score on the Minnesota Multiphasic Personality Inventory 
was 253, with abnormal peaks on hypochondriasis, depression, шы 
psychopathic deviation, psychasthenia, and schizophrenia (see Table 2). Г 
the end of а one-month period on placebos his MMPI total score remaine 
unchanged at 253, and he stated that he couldn’t tell whether or not the 
tablets were helping him. 
At the end of the first month after b 
without his knowledge he again said 
helping," but his MMPI total score i 
225). He also stated that “The consc 
and “the voice has lessened in intensity.’ 


eing switched to experimental tablets 
“T can’t say whether the tablets are 
mproved by 28 points (from 253 > 
iousness of the machine is lessening 
' When questioned about the machine 
e, he now said “the machine is ше. 


е experimental tablets he repeated, 
“The machine is me.” And then he said: 


"Looking back I didn't recognize 
it before, This thing has to be in my own head—it couldn't possibly be 
outside." He further stated: “The voice doesn't interrupt when I'm looking 
at TV now. I'm more on the road to recovery than I was'before—more 
alert and attentive," 


periods of unusual Stress, such as the 
however, at the end of the first 
» and seemed improved clinically. He 
and his sense of humor began 10 
return. He stated: «p 
The Pains all over + I have not been awake at night like I 
used to, “the voice” talked to him for 
going to sleep within 15 minutes 
rted that while he had “some de- 


ч Р е е: ” 
like he did before becoming ill, 

— 

3 Approximately 

А р tely 8 of the 30. 

in making variations in his ұсы. 

These changes are too complex to be 

ties of vitamins Bi, B; B, in excess 

be undesirable, Further, vitam; Ё 


Proportions listed їп Tabl seemed t0 
7 A ble 1 seem 
di vitamin 4, as well as Inositol, Choline, Beta; Methionine, 
appeared important. When they were eliminated SIE 
clinical response as w 
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and that he h 
а adv d H 
alum ud d voluntarily gone to the library for the first time in a cou le 
| ip ee physics in his leisure. : 
oft ¿peri tod hi 
by T6 points а ЕТ period his MMPI total score had improved 
› 253 to 177. He reported being able to see that his test 


“ 
I am able to be much more objective on 


scores wi ‚ 
ете "n . 
improving, stating 

de considerabl 
е 


my answers.” А 
i Ұз Ithough not f lly Я 
Improvement clinically Шу. secpeered, нашы 


2. Subject 15, Male, Age 37 


He 
reported is Н 
a history of severe anxiety and depression extending Over 


a five-ye . 
about ur He had received psychotherapy from an analyst for 
¡less mes ры ollowed by treatment by an internist. At no time was his 
From ‘his ка мене to require hospitalization or to cause him to be absent 
years 1953-54 i d he stated: “I don't know how I ever got by the 
Seeing the "ы i wonder how I get along.” He reported being dizzy, 
Шой. of тане moving, „being extremely fatigued with intermittent 
7 lini лой ent, and thinking constantly of dying. | 
was 209. Руна “ii on the Minnesota Multiphasic Personality Inventory 
worse this bc months on placebos, it was 203, and he said: “Tve felt 
knowledge on Жу —certainly no better." After being switched without his 
improved, E ap tablets for one month he seemed to be slightly 
Showed no i his MMPI score dropped temporarily. Subsequent retests 
improvement over his initia He continued to report 


Periods of e 1 score. 
Ў x . . AC А 
treme nervousness and anxiety, which none of the variations ın 


experime 
nte н ; i 
At the e formulas were successful in helping over а one-year period. 
n : А di d А 

of the experiment he was judged clinically unimproved. 


3, Subject 22, Female, Age 47 
1 disturbance, including two 


d several weeks before the 
ported. She had been under 
past several years, an 


She 
reported a long history of emotiona 


psy ; : 
En када. the latest of which occurre 
general medi er participation in the study here re 
had been en aS well as psychiatric care for the 
In the rng а variety of tranquilizers. | | | 
"D felt ic interview she reported that during acute periods of illness 
another e I had two minds.” She also said: “I went \ | 
man.” m What I look for when I am that other person is an ideal 
sympath e blamed her husband for her condition, stating that lack of 
men = understanding, and companionshi her to look for other 
‚ She also complained: “I had to give up all my family since my husband 


does , 
n't 
approve of them— seems like I don't have anyone. 


for six weeks like 
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Her husband reported in a separate interview that his mis ca or 
more disturbed periods would take up with other men for мыз m 
He stated that these friendships were not extra-marital abaits. (arr? а 
revealed that his wife had two sisters, one of whom would erg en 
picking up other men, while the other behaved similarly and had een = 
fined to a mental hospital. He added that his wife was just like her sisters, 
and his behavior was not the cause of her illness. 


Her initial total score on the Minnesota Multiphasic Personality = 
tory was 216, the highest peak being hypomania, in addition to having hs 
abnormal schizophrenia score. At the end of six weeks on placebos, $ E 
reported being slightly improved in some ways, but more depressed 15) 
apathetic. Her total score on the MMPI remained about the same (2 қ А 
with the profile revealing more depression, At the end of one month a is 
being switched to experimental tablets without her knowledge, she reported: 
“I am better, much better. I feel better than I’ve felt in seven or eight 
years. I never expected to feel this good again.” Her score on the Minnesota 


test dropped 45 points to a total of 170 in the first month of treatment, and 
the entire profile was now normal. 


At the end of the second month’s treatment she volunteered: “I feel 
normal. I’m getting along fine 


with my husband. I have about as ideal 
a husband as I can find, I could look the whole world over and not find а 
better one than he is.” 


Re-tests on the MMPI durin 
Points in total score (range 163-1 
periment being a normal 163. 


& the experimental Period averaged 170 
80), with her total at the end of the ex- 

At that time, after eight months on the 
experimental regimen, she reported: "Im fine, wonderful. My husband's 
fine. I can never understand how one person can interrupt a home life like 
I did. My father died yesterday ; ordinarily I would have taken this very 
hard, but I'm not." 


E. Discussion 


Sed previously. 'These 
vitamins A, E, C, pantothenic 
» Choline, betaine, and inositol, 


as follows: 
cyanocobalamin, folic acid 


ET 


> 
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when em " x 
flavin, y bs zm larger quantities proportionally to thiamine, ribo- 
enim. ange + E and with para-aminobenzoic acid and vitamin D 
не ea dl pus satisfactory results in most cases. However, 
with Dax larger x est to the nutritional complex employed in (7), 
D and PARA a en. of Bı, Bs, Bo, in addition to containing vitamins 
thenie: acid Б п : much smaller amounts proportionally of A, E, C, panto- 
car "кд. olic acid, choline, betaine, and inositol. In addition, a 
"ipe indi ату A, Bi, Ba, Bo, РАВА, and D are eliminated, 
superior ^ ims а іп е footnote to Table 1, is apparently markedly 
ost Aloma jects. In this connection 1t 15 important to note that an 
a nutritional complex may aggravate symptoms. In the 


study h 
ere re ел А х. 52 
ported the problem of varlatıon in clinical response to à given 


ther ` 
apeutic f 
Orr 7 Р H H H .. 4 x 
nula was explored on a trial-error basis, using clinical criteria 
ing or discontinu- 


and MMPI 
ihe а given bier score changes as a basis for either continui 
reatment strategy. At the present time, laboratory analyses of 


chan E 

ges in : : h x : е . * A 
certain biochemical variables during intensive vitamin therapy 

e past year appears to indicate 


d or lowered, depending upon 
ed: blood glucose, total plasma 


he related bicarbonate/carbonic 
and pulse. Additional 


A were not 0 


Inta > 

d high for some subjects. Slight elevations in 
meg./100 yy as follows: Subject 7, 130 meg./100 ml.; 
100 ml.) pe and Subject 1, 105 meg./100 ml. (normal 20-60 mcg./ 
ml., 2. 7 also had а small eleva (865 mg./100 
these — 5-840 mg./100 ml.). Prothrom re normal for 
xu interest to note that the average improvement in MMPI scores 
Scales Es dh for this study was distributed fairly evenly through the eight 
hypochon ake A This would appear to warrant the interpretation that 
chasthenia Pen depression, hysteria, psychopathic deviation, Paranoia psy- 
Minnene schizophrenia, and hypomania, as defined and measured оп the 
dividual a test, are partly dependent upon the nutritional state of the in- 
al, at least in those instances where improvements are obtaine 


n d by the 
rapeuti 
peutic measures here employed. 


bin times W€ 
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Е. Summary anp ConcLusion 


Thirty volunteer unhospitalized emotionally disturbed subjects were treated 
with experimental formulas of large quantities of vitamins and minerals for 
an average period of 10 months. All subjects were first administered placebos, 
and were switched to experimental tablets without their knowledge when 
they failed to improve on placebos. The average length of the placebo trial 
was 2.46 months. A “total score” on the Minnesota Multiphasic Personality 
Inventory was computed, and the test was employed for retesting as ап ob- 
jective measure of improvement; їп addition, a 


o " e 
clinical assessment was mad 
of behavioral changes. 


The clinical improvements for the Placebo trial were not perg 
significant. Of 30 placebo Subjects, seven improved, six got worse, and 1 


showed no change, Evaluated by changes on the Minnesota Multiphasic 
Personality Inventory, the average p 


lacebo reduction in total test score qs 
440 points. 'This difference for the placebo trial is not statistically s!g- 
nificant, 


. ” 
ade at the end of a “first experimental period 


€ experiment. The first experimental period 
This period Of time was determined by matching 


al placebo trials with as nearly equal periods of 
le. 
he end of the first experimental period indicated 


s Proved, two Worse, and six unchanged. This difference is 
beyond the 01 level of confidence, 


re on the Minnesota Multiphasic Personality Inventory at 


4 9 Period was 17.13 for 30 subjects. This 
Improvement is Significant wel] bey: 


placebo effect (net change in tota 
sonality Invento 
on placebos), 
was 22.37 poi 


nts, a difference 
confidence. 


© experimental treatment 
t beyond the .01 level of 
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| The experiment here reported is the third in a continuing series of investi- 

кз а of the nutritional aspects of mental illness (7, 8). These 

oo icate е some states which are psychologically diagnosed. as 

кү нй na lines, and at the same time are not accompanied by clinical 

Ab nutritional deficit, apparently involve unsuspected nutritional 
s, and may be helped by appropriate nutritional therapy. 
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A. INTRODUCTION 

udies of secondary reinforcement (e.g. 
the evoking or facilitating 
to control such evocation 
the absence of the signal, 
ion method” has been 


Құсқа оп Skinner-box st 
ele of re пе тоа possible artifact, namely, 
is to near Fs d reinforcing signal. One way 
Өй йау: sube e strength of the lever response in 
ed is ens нана to lever training. This “retent 
Th ecent experiment (1). 

à кез ape of the present study was to comp 
‘tached te a measure of secondary reinforcement, 
Dist көред w hich differential responding to à pair \ 
babes 2. tried to build up a lever preference on the basis of a small 
secondary reinforcements. The other experiment used a some- 

luded an additional 


what 1 e 
grou arger number of secondary reinforcements, and inc 
р of 85 receiving primary (food) rewards. Each experiment employed 


two 

T ^ Е 

to ё measures of secondary reinforcement: (a) the number of responses made 
а à ) 

ach bar during lever training; (b) the number of responses made to each 


bar 
ar on + Y 
the day following lever training 


are the retention method with 
Two experiments are 
of levers was studied. 


В. EXPERIMENT I 
1. Method 


ive Holtzman albino rats, 


е $$ were 13 na i 
ing boxes, four magazine- 


eight feed 
The feed 


MI and apparatus. Th 
trainin b ays old. The apparatus was ; З рік. = 
are d Ө RES and a two-bar Skinner box- ing and magazl B - 
vend escribed elsewhere (1). A magazine bo ained a buzzer, a 00 
ог, and a food cup. The Skinner box had a buzzer and two identical 
ars, 2 in. wide, 314 in. apart, 4 in. high, and operating ОП 11 gm. 
4. - rocedure. 'The Ss were housed оле pair to à cage with ЕЛ =. 
ma a le, The experiment lasted 20 days: 13 days of deprivation ; * * 
agazine training; 1 day of feeding; 3 days of recording operant level; 
x су ; у 
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1 day of lever training via secondary reinforcement ; and 1 day of p» 
for retention of lever training. The Ss had been without food for 2 . 
at the start of each session, and were fed at the end of each session. 

(1). Deprivation schedule. After three days without food, the 8s ome 
fed in feeding boxes on each of the next 10 days. The ration consisted о 
25 magazine pellets, plus 7 gm. of laboratory food. 

(2). Magazine training. Each $ was placed in a magazine box and 
received 80 pairings of a 1-sec, buzzer with a .05-gm. food pellet. Three 
pairings were given every 6 min. at unequal intervals. 

(3). Feeding. Food was Provided at the usual eating time in order to 
re-establish the previous feeding schedule, which h 
relatively lengthy magazine-training session, 

(4). Operant level test. The Ss were left in the Skinner box for 30 
min. without the buzzer, and Tesponses were recorded. 

(5). Lever, training via secondary reinforcement, Each 8 was placed 
in the Skinner box and was removed as soon as possible after 10 responses 
had been reinforced by the 1-зес. buzzer, For six randomly selected Ss, the 
reinforced bar had been preferred on the third operant-level day; for the 
other seven Ss, the Previously nonpreferred bar was reinforced. 

(6). Retention test, The Ss were left in the Skinner box for 30 min. 
and responses to both levers were recorded, as in the operant level test. 


2. Results 
During lever training, the mean number 


was 11.5; to the other bar, 5.9. This diff 


level, according to the z t 


ad been interrupted by the 


ОЁ responses to the reinforced bar 


Was not presented. 


©; EXPERIMENT II 

This experiment differed from the first one in several respects: the тара- 

zine training occurred їп the Skinner box; somewhat more lever training 

was given; and a primary reinforcement group was included (to check on 
the “difficulty” of the two-bar task). Also, 

after a fixed number of Tesponses had 

It was thought that the use of a fixe 


( 4 einforced responses 10 
Experiment I might have biased the training-day SCOres, 
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1. Method 


a. 4 ; 
and от > The apparatus consisted of the feeding boxes 
She Skaner bar X i mat I, with a food cup and a vendor added 
They lind ee = е Ss were 19 male Holtzman rats, about 90 days old. 
ee ie T — in the same Skinner box, in a study of the 
favoring env or the eth ak light. So presumably the Ss had initial biases 
er e other of the levers. 
длан нага n Ss were housed two or three to a cage, with water 
aud 1 аву each A e experiment lasted 12 days: 9 days of food deprivation, 
lar e Penny training, lever training, and testing. All sessions 
жек Е ma. af food. 23 hr. of food deprivation, and ended with 8 having 
— €: Pop ne uc en schedule. After three days without food, the Ss 
сны ы T boxes for the next six days. The daily ration consisted 
O). Mo pe lets, plus 7 gm. of laboratory food. . 
А іле dos grine training. Eighty buzzer-pellet pairings were given in the 
si shoe е : e first 60 at 20-sec. intervals; the final 20 unequally spaced 
min. 
FL. Lever training. 
Ss in de were reinforced by 
lies. e aen were reinforced on the 
Tack $ ы. these restrictions the assignme 
bass med аз removed as soon as possible a 
a e on both bars together. 

ші” Retention test. Each 8 was 
the buzzer, and the responses to €a 


Nine of the Ss were reinforced by the buzzer 


the buzzer and a food pellet. About half the 
left bar; the other half on the right 
nt of Ss to conditions was random. 
fter a total of 30 responses had 


left in the Skinner box for 30 min. 
ch lever were recorded. 


2. Results 
g lever training, 
20.4; to the u 


the mean number of 
nreinforced bar, 10.6. 
001 level, according to the £ test 


number of responses on the pre- 
20.1. This difference did 


Ned лей; reinforcement. Durin 
he diff finde ta Ше reinforced bar was 
(t = reg Was significant at the . 
Viously zi 7 During retention, the mean 
Not ap inforced bar was 20.2; on the other bar, 
b. .. significance (2 = 1009). | 
д rimary reinforcement. During training, 
Signifie a mean of 25.4 times, vs. 4-7 for the other b [ 
кіні тый at the .001 level (+ = 11.0). During retention, the 
The a cl bar was pal a mean of ды 98.8 for the other bar. 
ifference was significant at the .05 level (+ = 2.47). 


the reinforced bar was 
ar. This difference was 
previously 
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D. Discussion 


In both experiments, the two tests led to opposite conclusions about the 
reinforcing effect of the buzzer. During lev 
to be reinforeing, but the retention test sho 
one. The retention scores of the primary 
the two-bar task is not too difficult if a 


attribute the training-day performance of both sec 


er training, the buzzer appeared 
wed the effect to be a transitory 


i s 
ondary reinforcement por 
i s 

ar-pressing by the buzzer. Having Ju 


n 1 at 

would be in a position to press that €: м 
Ar on take 

the sound of the buzzer. Had the training-day measures alone been taken, 


у ; ition 
only a few secondary reinforcements would have seemed sufficient to condi 


в ski, and 
a bar-preference. Similar findings are reported by Wyckoff, Sidowski, er 
Chambliss (2), who controlled facilitation їп a different way and use 
single-bar Skinner boxes. 


E. Summary 

The purpose of the 
inforcement, one of which controlled for 
reinforcer. Two experiments wer 
Skinner box. A buzzer was 
ing responses to one of the 
made to the reinforced 
well as from learning. To control 


ie 
study was to Compare two measures of secondary Г 


facilitation of the response by the 
€ performed, both employing a two-bar 
paired with food and was then presented follow“ 
Periments, more responses were 
ave resulted from facilitation 45 
П, the retention of the preference 
"training, in the absence of the 
reinforced bar was shown in the 
buzzer was not a strong enough yr 
eference between bars. Another group of Ss, which 


4 һе 
aın the preference for t 


facilitatio 
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LISTIC VARIATIONS AMONG PROFESSIONAL RESEARCH 
SCIENTISTS*"? 
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A. PROBLEM 


It i 

high-level d nn observation in most fields of endeavor where 
aru, Шей en are involved, e.g., in music, writing, artistic 
en wid ч hat stylistic differences as well as competence dif- 
Ва уаш Ыы. g practitioners. One would certainly expect to find similar 
етей" манін research scientists, although there seems to be very 
on this anticipatio | psychologists that one can turn to for evidence bearing 
айй Reseach of а. п our study at the Institute of Personality Assessment 
sional more the research originality and general competence of profes- 

rkers in the physical sciences and engineering we therefore decided 


to attem : 
pt an exploration of this facet of the scientist's activity. 


B. METHOD 


Th 1. Materials 
e : A же 
first task was to assemble a list of evaluative and descriptive state- 
bsc | ргоасһез to research found 

& working scientists and which would possess the classificatory subtlety 


needed 5 : 
to delineate the differences between one man and another. In the 
wo months working with con- 


Sut 
e 1957 we spent a period of about t x c 
ani seals rom physics? and several engineering fields writing such material, 
Misc to insure the inclusion of items possessing the required degree of 
pla Sp diagnostic clarity. The preliminary list of statements was 

y members of the Institute staff and by others, resulting in the 


Se 
* Recej А 
eceived in the Editorial Office on Se 


ptember 28, 1959, and published immediately 


pha ceton, Massachusetts. Copyright by The Journal Press. 
On the report covers a portion of the work being carried out in а five-year program 
[е кыгы problem of creative originality. The full program includes individual 
Physical studying creativeness in different fields, such as architecture, writing, the 
of Calif sciences, mathematics, etc. The being conducted by the University 
innon ornia Institute of Personality and Research, Dr. D. W. Mac- 
ЗД Director, under a grant from ie Corporation of New York. 
April pre iminaip report on some of the findings in s presented at the 
3 W. 8, meetings of the Western Psychological Association. 
his hel wish to thank especially our chief consultant, Dr. lin C. Hurlbut, for 
P in devising the list of 56 diagnosti! 
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1 mU d for 
end in a set of 56 items suitable for Q-sorting or check-list usage, an 
use by a scientist to describe his own work or that of another person. 
'The list of 56 items is presented in Table 1. 


were used in Q-sort form. Each one was printed o 


n a separate card with the 
sing 
subjects being asked to sort the deck of cards for personal relevance u 
the frequencies 5, 12, 22 


2, 22, 12, and 5. The task was found to be interesting 


A 6 Á— 
by nearly all of the men examined, and typically took only 15 or 20 minu 
to complete. 


For our study the items 


2. Subjects 
The sample of subjects was com 


А ы Н ists 
prised of 45 professional research scientis 
drawn from three industrial labo 


i 4 5 еп 
ratories on the West Coast.* These s 
were all volunteers for participation in a three-day program of assessmen 


А ; the 

the Institute in Berkeley, but each man had earlier been designated by dh 
д " Р ges sear 
personnel director of his company as being employed in a scientific resea 


capacity. Completion of the "Research. Scientist Q-sort Deck” (RSQD) 
Was one of many assessment task: 


<s each man carried out while he spent his 
weekend at the Institute, 
As might be expected, the sa; 
advanced educational training. Twenty-cight held Ph.D. degrees, four the 
M.S. degree, eight had had som 


as 
e graduate work, two held the B.S., where: 
three had not completed a college 


25-29— five ; 30-34—seventeen ; 35. 
three; and 50- 


mple reveals a 


astery Test, Form T (Terman, 1956) ШЕ 
mean score was 118.2, standard deviation 29.4, This is fairly high averagó 
as evidenced by these illustratiy 


: auve averages taken from Terman’s Manual: 
Subjects of the Stanford Gifted x= 136.7, SD — 28.5; applicants 


»X= 117.9, sp = 35.1; college graduates 


| “АМ Spouses of gifted subjects, x — 95.3; SD = 37.0; 
and Air Force Captains, x 60.1, SD = 317, 


Various analyses of the 0 
To serve our Presen in the Stylistic 
scientific and research activity it was felt th 
к= ==. 

4 The la hose of th i = 
The e Dalmo-y са, 
California; ! “or poration Laboratories ‘Sue Company, me : 

Varian Associates, Stanford, 


3 ia; an 
Calorie Ve ries, Sunnyvale, California; 
for their very great help in 

scientists fro 


boratories included ¢ 


ÁS 
A. 


+ 
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бер ТАВГЕ 1 
OF ÍTEMS IN THE “RESEARCH SCIENTIST Q-SORT Deck” 


Reacts i 
uickly to i i 
q ly to research problems; immediately generates a great number of 


f ideas. 
8 som & 1 : 
в in enbar деле, in his command of basic sourc 

ursu { Р А 
His нез за апа ramifications of research problems with great thoroughness. 
Has юн ора Пе within a rather narrow range. 

Easily en eS in mathematical analysis. : 

Is keenly pue Н пеейз һе1р and encouragement to do his best work. 
Prefers O wo ie in methodological aspects of research. 

Tends to. li 2 © problems which lend themselves to elegant and exact solutions. 
Likes to dae ha E contributions of others; takes undue credit for himself. 
Ye nent Sr ap hunches in research; is guided by his subjective impressions. 
Dislikes and a in his habits and manner of work. . 

Is good at же s administrative details connected with research projects. 
Frequently Bene short-cuts and approximation techniques. 

Prefere: fo y - errors; his work needs to be checked for accuracy. 
[pou асы ү: alone; is not a “team” research man. . 

t oneri Air research output; varies from work of excellent quality to work 
Indifferem i or even inferior worth. . 
Seldom c o the practical implications of his own research. 
Has йы ын ир with a really new idea or suggestion. 

eel ji eptionally high standards of research performance 
Hás 5 r others. 

Te ho special talent for solving instrumentation problems. 
rough and patient in his approach to research issues; 


es and technical literature 


for himself as well 


does not get upset 


n Progress is slow. " 
until riving, indefatigable research man; cannot stop working on a problem 
Is il it is solved. : 
relatively uninformed on most subjects other than his research specialty. 
and weak points in a 


Go ; А 
od at evaluating research; able to diagnose strong 


wen quickly and accurately. Р 
h ercely competitive; wants to be the best man in every 
Se 4 undertakes. 

ka out the help and advice of o 

b own research. 

Я es а serious effort to геа 
Я iterature in his field. 
Bene in anything he tries, 

en An orderly, well-organized approach to research; plans 
a ctivities with great care and precision. i 

va freely of his own time and ideas to other research endeavors without 
Lint ing for special credit or recognition. ! 
MS tor talie out his research ideas and get other people's re 

y of his ideas e impractical. 
turn out to b р pt what he cannot do. 


Tage of his own professional limitations; does not attem 
s a quick tempo of thought and speech. | 
mathematical ways, 


М = to think in analytical and 
fe and structural models. , 
ver too busy to “talk shop” with other 
na ап аяларын Пу good, memory. " in resear 
Н nack for improvising quick solutions 1n, 
a research perfectionist; devotes endless attention to 
үч. procedure, etc. 
ays his cards “close to the vest 
plans until his work is finished. 


research task that 


ther people when he hits a trouble spot in 


d current publications and to “keep up” on the 


ence ог not. 


whether in sci Қ z 
his projects and 


actions. 


rather than in terms of 


researchers. 


ch trouble spots. 
matters of design, appa- 


». prefers not to tell anyone about his research 
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TABLE 1 (Continued) 


41. Is a creative and inventive researcher. 

42. Is intolerant of metaphysical issues, . 

43. Is a talented “re-write” man; can take other People's ideas and hunches and 
fashion them into practical research designs and programs. А ой 

44. Has strong research biases; is vehement in his disapproval of certain metho 
and procedures. 


45. Primarily an “idea man”; 


of intellectual euriosity and inquiringness, a desire to know 
and to understand. 


s thinking; 


> |t able to shift and to restructure easily. 
5 18 sensitive to ma 


: 1 
tters of form and elegance іп researc 
53. Has a “sense of destiny” 


conviction of the worth and 
54. Enjoys philos 
55. Lacks confidence, ¡ ike out i irecti 
56. Subordinates everythi i sehen ections, 


or factor analysis of “persons” 


: would be the meth 
technique em i 


cipal axis f. 
by Mr. J 


od of choice. The specific 


19 per cent, 14 
Per cent, and 7 per cent, 
Pproximately 7] per cent of the 
d in the analyzed variance. 

ists (of the 36) having highest load- 


alyzed Variance A, 


» along with the tables л 
+ © of 36 scientists used in xil- 

D.C ^ Plication Seryice "Imber 6069 with the ADI AW 
» D. C. Copies ma 


+ tol 
Congress, Washingt? 
$1.25 for bhotoprints, ог $1.25 for Ocument number and by гетішіп 
Make checks ог mone 


“ле - Advance t is required" 
able to: Chief, Photoduplication Service, Library 


Coefficients i 


n the 45 
3, Qa = 4.33, and id 


ы А 5 
Q; = ra tita varied from —20 to +:6% 
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in = an factor were identified, and then work sheets were set up giving 
ае zero-order correlation of each of the 45 scientists with the 
ОЗІ of scientists chosen as the “marker” for each type. The purpose 
pri was merely to discover whether any of the nine men 
ed in the factor analysis had prominent enough correlations with 
any of the eight dimensions to justify being included in the reference or 
marker" composite. 

'The next step was to select from this work shee 
the cluster of men to be used in deriving the reference Q-sort for each of 
the eight factor dimensions. From three to five men were again chosen to 
establish each composite. The individual Q-sorts for the men chosen were 
totaled and then re-sorted into Q-form. These eight new Q-sorts constitute 
the reference or defining Q-sorts for each of the factor types. Table 2 
Presents these reference Q-sorts for each of the eight types. 


t of average correlations 


REFER TABLE 2 
ENCE Q-sortınos ror THE EIGHT STYLISTIC TYPES ох THE RESEARCH SCIENTIST 
Q-sort DECK* 


Reference sortings 


Reference sortings П HI Iv V VI VII УШ 


Card I попу V VI VII VIH Card I 
ae 3 4 3$ 2 42 
4 3 2 4 3 3 2. 3 3 
2 232 3 аа 8 4 252224460 
252548 642242 3 AG 4434430624 
и 3222310303 2231281035 
5 52442552 3 $ а » ? : : 
|: 2 2 2 2 4 3 2 2 а 9 4 3 8 2 3 
A 323832435 3 a 43359 i52 1 
клк $ 553 misstitii 
0 $3 2 2 1 ea 1 37 33251 23 
9. 3 3 3 3 3 4 3 4 a 435951! 
E 2 "- C Eds 2 3 
е 4 3 $3 1 $ ж $ 9 EEE 
1824 4 4 4 4 4 $ pee hee eas 
Th 1 2 1 2 2 4 2 3 42. 2 2 4 $ 1 T 3 3 
* 3 1 4 3 3 4 3 5 2 s 4 2 4^? : 
T 2 $ * 2 X аяз 3 м $ 1 % 1 3 : i - 
is 2 252 $ 2 * 3 45 3 4 3 2 133 
1 12 153 3 3 2 2 46. 2 3 2 1 2 ? 43 
п 344324305 рт ed, 
ac 354454 + Ж od» 4 à 2 ? E 
2 3 3 3 4 4 1 3 2 d 4 BH E 4 5 2 
a § 2 333 4 3 } mifi ass! 
À 3 51. 
ot 4 111! 3 ЖЕНЕ i? 
ш Tee eee $ 3 3.4.3 3 2 224 
27 Fe @* 1] 5 2 : 5 қ 2 fi 
4 4 55. 
H3 4 $ 2 $54 1 2 % 22202 3 2 2 
M t or characteristic is the phrase 


indicat. higher the numerical value, the more salien 
ed by the number of the card. 
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The intercorrelations among the eight composites are Presented ш bx 
The range of coefficients is from —.32 to +31, with a median + anon 
These values seem low enough to warrant the inference that eig = 
stylistic types are being defined by the Scoring criteria (reference s 


TABLE 3 ів 
C r “PES ON Т 
INTERCORRELATIONS AMONG THE SCORING KEYS FOR THE EIGHT STYLISTIC Types 
RESEARCH SCIENTIST Q-sort Deck 


я п 
I I Ul IV у VI уп VI 
1. " 2i 

II. с == 

Ill. +.47 +.32 = ғ 
ТУ. +.13 +.25 +.25 - 

у. —.30 +.13 —.22 +.27 = 

УІ. 4.30 —23 +.03 —.29 —.32 — 

VII. +.51 +.12 +.27 +.38 00 +.19 = em 
уш. —.23 +.12 —.12 —43 +.26 --16 —25 


In order to obtain 
individual О 
the eight reference sorts. (Mean с 


dimensions were: 46, .45, 45, 37 
between the scientist's 


the 
' scores for each man, 


s of 
€ correlated with each 
oefficients for each 


» 28, „32, 41, and 32). The correlation 
Q-sort and th 


a of 
gs and evaluations made 
тз and observers. 


б, DETERMINATIO 


| i aragraph and the other 
The evidence here inclu i 


а. 
assessment n 
е 5 aptitude and achievement tests, si 
ational procedures, Psychodiagnostic li i i 


» etc, 


f data is a 50-card “inter 
author for use in describing 
ject, This Q-sort deck | 
ts by three persons: the py 
interview and two staff ру” 
various Procedures and inte" 


the 45 Subjec 
he life history 
m during the 
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actions of 
a the three-day assessment program. Each of the eight sets of stylistic 
ee correlated with each of these 50 descriptive statements. 
ative items revealing highest co i Е - 
2 rrelations with еа В B 
are listed below: g mg 1 with each stylistic type 


Highest Positive and Negative Correlations 


d I. Positive correlations: Tolerant, permissive, and benev- 
REN ge and charitable (+36). „Нав highly developed inner 
E a and morality ; deeply humanitarian and altruistic (+35). 
aii dal ry serious-minded person (+.25). Negative corre- 
(—%). б o routine; made anxious by change and uncertainty 
А s ets along well with others; able to “ft in” easily in most 
situations (—.43). 
Nod Type II. Positive correlations: Ambitious, likely to succeed in 
lern undertaken (+.43)- Well-organized, capable, patient, and 
cone ious; values achievement (+.40)- Efficient; able to mobilize per- 

EESOULLER quickly and effectively (4-32). Negative correlations: 
Lazy, indifferent about duties and obligations; generally undependable 
and immature (—.50). Worried and preoccupied; tense, nervous, and 
generally upset (—.53). 

Factor Type III. Positive correlations: Is an effective leader; able 
to elicit the response and cooperation of others (+31). Is forceful and 
self-assured in manner (+.26). Poised and self-confident; not troubled 
by pressure or criticism (+26). Negative correlations: Shrewd and self- 
centered ; inclined to be selfish and opportunistic (—.36). Awkward and 
ill-at-ease socially; shy and inhibited with others (—28)- 

Factor Type IV. Positive correlations: 15 а conscientious and serious- 
minded person (+.33). Easily embarrassed; feels inferior and inade- 
quate (+.26). Negative correlations: Lazy, indifferent about duties and 
obligations; generally undependable and immature (—33). Active and 
robust in manner; hard-heade ht in judgment (—.29). 
Coarse and yulgar; apt to behav de and impolite fashion 


(—.28). 

Factor Type V. Positive correlations: Honest and direct in behavior; 
mature and realistic in outlook (+-39)- Gets along well with others; 
able to “fit in” easily in most situations (4.38). Observant and percep- 


tive; quick to respond to the subtleties and nuances of others’ behavior 
(+.37). Negative correlations: often difficult and re- 


Given to moods}; 
calcitrant (—.40). Headstrong, sentful of others; lack- 


А rebellious, and re k 
ing in self-discipline; apt to behave in a rash or destructive manner 
(—.38). 


Factor Type VI. Positive 
and obligations; generally 
dependable, poorly motivate 
goals (+.48). Clever and imaginative; 
Person (+.35). Negative correlations: 


d and forthrigl 
e in a cru 


correlations: Lazy, indifferent about duties 
undependable and immature (+.50). Un- 


d; has difficulty in working toward prescribed 
5 a spontaneous and entertaining 


Well-organized, capable, patient, 
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and industrious; values achievement (—.59). Wedded to routine; made 
anxious by change and uncertainty (—.53), u А 

Factor Туре VII. Positive correlations: Tolerant, permissive, = 
benevolent; considerate and charitable (+.32). Has a talent for creative 
and original thinking (+.29). Given to moods; Д 
i , 
in approval (—.38). 
а comfortable and ‘uncomplicated 


tude and impolite fashion (+.31). Overly 
own ambition and desire to 
5: Worried and preoccupied; 
Self-pitying and martyr- 


concerned with Success; too dominated by 
win approyal (4-28). 
tense, 


Nervous, and generally upset (—.29). 
like; t 


ries to make others feel guilty (—29). 


ventory (Gough, 1957). For b 
for the second factor, 


COMPARISON ox THE CALIFORN 
УЗ. THE 13 Lowest-scorixg Scie 


CPI Scale SD Л SD diff t Е 
Dominance 33.69 3% 30 = 
| i К 31 4 ; 2.11 
Capacity for status 2431 — 263 2331 2 > 100 1.03 5 
id 27.00 469 2485 — $80 „де 0.51 
ocial presence 39.92 5.77 41.85 4.0 — 0.99 м 
Self-acceptance : 23.46 3.93 24.23 Des Be 0.55 H 
xum ы. 4077 249 38.85 2.67 192 1.94 x 
esponsibility 34.62 3.55 32.62 Eon 
Seit zation 39.38 348 085 207 Єз од <0! 
Self-control 34.23 480 29.0 525 461 234 <.05 | 
Tolerance — 27.54 3,57 2508 3,75 246 іл" 
Good impression 1992 455 дєн 336 заб ъз * 
Communality 2592 112 2546 139 046 092 * 
Achievement via ` 
conformance 31.46 = 
Achievement via sf Zn: 04 14 - 
independence 24.62 2.33 : 
Intellectual efficiency 4346 307 v an 2096 1 : 
Psychological-mindedness 1546 3.07 1662 218 a. 12 и 
Flexibility i Uan ыз os i а 
Femininity 1654 244 17.69 197 IE 132  * 
“PS: ди. 
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Ta { 
мша data contrasting the scores of the 13 scientists having 
б жй е дара actor II with the 13 having lowest scores. "Three of the 
i pedis ПЕ еы ae {һе scientists high on the factor appear 
béhiviós and Тез - and forceful, less given to aggressive and rebellious 
These lo Be by errant or erratic impulse. 
райы Quart 4 y pco findings are in accord with the previous inter- 
reed: ap ata which showed Type II scientists to be ambitious, well- 
Беу nn E and generally free from problems of immaturity and 
er a Е in their own self-views of research activity 
ee a ) they report that they react quickly to rescarch problems, 
ele m Apo a great number of ideas, that they give freely of 
айй that ris that they consider themselves to be creative and inventive, 
ed 51 lave а lively sense of intellectual curiosity. Utilizing these 
a in the assessment files we therefore decided to designate the 


Т “eer 
ype II scientist as the “initiator.” 
ITIONS OF THE RESEARCH TYPES 


inet for names and formulations for each of the eight types followed 
the seh. am in the above material, I was systematic in that all of 
and файл} рі ata (including clinical and life history data) were considered, 
Howe а тігі іп that many hours of analysis were spent on the task. 
net ae , = as to be admitted that there is a great and imponderable ele- 
ona Jectivity in the endeavor and that the formulations represent 
by x arrived at by reflective and psychological processes rather than 
brief b 5 of formal statistical analysis. ‚Our goal has been to delineate a 
of tl ut integrated psychological definition of the scientist typified by each 

he eight stylistic factors; it is hoped that the formulations below represent 


at l : Н f ЕТЕНЕ 
east partially valid steps in this direction. 


Type I: The Zealot, This man is dedicate 
sees himself as a driving, indefatigable researcher, with exceptional 
mathematical skills and a lively sense of curiosity. He is seen by others 
as tolerant, serious-minded, and conscientious, but as not getting along 
easily with others and as not being able to “fit in” readily with others. 
Type 11: The Initiator. This man reacts quickly to research problems, 
and begins at once to generate ideas; he is stimulating to others and 
gives freely of his own time; he sees himself as being relatively free 
of doctrinaire bias—methodological or substantive—and as being а good 
“team” man. Observers describe him as ambitious, well-organized, in- 
dustrious, a good leader, and efficient. They also characterize him as 
being relatively free of manifest anxiety, worry, and nervousness. 
Type III: The Diagnostician. This man sees himself as а good evalu- 
ator, able to diagnose strong and weak points in a program quickly and 


D. PsvenorocicAL DEFIN 


d to research activity; he 
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accurately, and as having a knack for improvising quick solutions in re- 
search trouble spots. He does not have strong methodological preferences 

д s ч E 
and biases, and tends not to be harsh or disparaging towards others’ mis 


is blesse 
огу, and with an eye for detail and order. 


perfectionist nor an endless seeker for ul 
to ask help when blocked in hi 
own thinking to that of others. He is yy 
not given to bluffing, Observers describe 


ough, and as very dependable, but as lack 
of judgment, 


d with an exceptional mem- 
However, he is not a research 
timates. He does not hesitate 
nd feels that he can adapt his 
ell-informed in his field, and is 
him as conscientious and thor- 
ing confidence and decisiveness 


s work, a 


This man Bives freely of his own time, and 
Yer researchers. He is aware of his own limi- 

+ He sees himself as 
SAN аш се "ng inchoate or Poorly formed ideas of 
significant programs. 
ong well with others, 


about duties 
Methodologist, 


f ` is vitall interested in 
methodological Issues, and in Problems of ma ical 
Conceptualization, He j 


talking about them 


charitable person, 
d “Y report a certain moodi- 
tendency toward Complicated and difficult 


Ness and a 
behavior, 


Type РШ: Т 
dislikes and ау 


П occasional 


This man eschews « 


ils connected yy 
s h man, althou 


team" efforts, and 
ith research work. 


SS u 
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In Ta 
"5 Fee — the intercorrelations among the scoring keys for 
aie ssim Sie One might well ask what would be the inter- 
also иаи “re e scores obtained by the sample of 45 scientists, and 
simile, Table 5 = ern of intercorrelations would be upheld in another 
top line of en data relevant to an answer to this question. The 
of 45 ea E 5 presents the results obtained with the initial sample 
кедей ee € The RSQD (Research Scientist Q-sort Deck) 
at the University en е of 40 honor students ın the School of Engineering 
желкені сүйе стары) Ион, Berkeley." The Q-sorts of each student were 
eps de e stylistic-type scoring keys, yielding eight coefficients or 
r each student. (Mean coefficients for the eight factor dimensions 


Were: . 
35, .37, .30, .31, .24, .26, .29, and .26.) The 40 scores (coefficients) 


for ea 1 
each dimensio i 
nsi v 1 г і і 
n were in turn interco related, with the results shown ın 


Table 5. 


INTER TABLE 
CORRELATION z J 2 
ATIONS AMONG SCORES ON THE EicuT STYLISTIC Types OF THE RESEARCH 
SCIENTIST Q-SORT Deck* 


1 II Ш ІУ у 


vi УП УШ 


I. 'The Zealot E 

IL The Initiator V MET 

HL Тһе Diagnostician 58 == 

м ind gga == 

V. The Artifies E — 

% The Esthetician E Е. a E- —13 = 

Е а" UN — 

ЕЕЕ КЕГЕН 
—.23 12 —12 —.12 26 —16 —25 — 


* [el = 
Ба т ations іп the first row аге from the sample of 45 professional research 
, in the second row from the sample of 40 honor students in engineering. 
oefficients is from —.30 to 


Fo А Р 
г the professional scientists, the range of © 
engineering, the range is 


+.68, median +.12. For the honor students in 
quite similar. The 


fr 
m = to +.47, median +.12. These values аге 
rrelation between the two matrices 18 approximately +.72. The general 


battern of relationship among the eight types would therefore appear to be 


relativel 
y stable. 
the project, and also 


сы db 

6 үу 4 "m А 
р e wish to thank the 40 students who participated in 4 
rofessor W. Goldsmith and n M. O'Brien of the School of Engineering for 


their , 
part іп making this testing possible. 
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E. Summary 


A set of 56 diagnostic statement: 
and modes of research activi 


of eight factor types. The d A 
cipally stylistic ones, and to sion that stylistic variati 
in scientific research methodo 


logies do exist and can be specified. 
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EE IN PHYSIOGNOMIC PERCEPTION: VI. DIFFEREN- 
AL EFFECTS OF DIRECTIONAL DYNAMICS OF 
PICTURED OBJECTS ON REAL AND APPARENT 
MOTION IN ARTISTS AND CHEMISTS*! 


Department of Psychology, Clark University 


Prrer E. Сомаіи, JR. 


A. INTRODUCTION AND PROBLEM 


Perceptua : ы ; 
* erceptual objects are characterized not only by their structural aspects, 
‘€, geometry of form, extensity, intensity, etc», but also by their "expressive" 


ord : d. x 3 
ynamic qualities. For example, colors are not only experienced in terms of 


thei . s F 
r hue, brightness, and saturation, but also in terms of being strong or 
forms as static or 


i ¿> or sad. Lines may be seen as cruel or happy; а | 
Чуе, In contrast to most psychologists who have restricted their consider- 
=. to the structural qualities, the distinction between expressive and 

uctural qualities has been treated extensively by Heinz Werner, who has 
referred to the two modes of cognition as the geometric-technical on the one 
hand, and as the expressive or physiognomic mode of cognition, on the other 


hand (8, 9). 

s At Clark, a series of experiments conducted within the framework of 

Sensory-tonic field theory have been concerned with one aspect of physiog- 

P iir perception, namely, directional dynamics. Briefly, о: атна refers to 
act that some objects seem to express à vectorial quality describable in 

terms of direction and force. For example, à picture of а bird in flight 

Conveys motion in a particular direction. These experiments have demon- 


s : d ; ; 
mo that directional dynamics affect the localization of stationary objects as 
са А д 

asured by displacements of the apparent т ahead) 


edian plane (straight 
and the apparent horizon (eye-line) (2, 7). The stimulus materials used 
Were pictured objects and words conveying directional dyna 


mics. Similarly, 
the effect of directional dynamics was also studied in regards to autokinetic 
m 
at preceived in the Editorial Office on October 2, 1959, and published immediately 
1 „OVincetown, Massachusetts. Copyright by The Journal en ¿he National In- 
stit his investigation was supported by research grant M 348 Tiie Не ith Service 
hi of Mental Health of the National Institutes of Health, Public A of Par kolory 
а Study is based on a dissertation submitte to the pep Aeg sy m 
te ad rede cre of M маға bi ог моп to his Doctoral 
‚osophy. Th i acknowle E) E ә 
„mmittee, Heinz ат y hour Wapner, and Gordon Gwinn, for their assist: 
ce and guidance. : 


99 


100 JOURNAL OF PSYCHOLOGY 
motion: autokinetic motion occurs consona 
namics in the stimulus figure 
a vectorial quality induced Ь 


. H ду- 
nt with the direction of е, 
A : ae 
(1). More recently, auditory stimulation 


» Sex s was 
y ascending and descending gliding к, 
m Us Ps: я : 
also shown to significantly affect the direction of autokinetic motio: 


: ated 
Such physiognomic qualities can be studied and any Dane a tlie 
by two general methods: through variation of conditions inhe к 
stimulus situation (as utilized in the Previous Studies) or throug | E indie 
of more permanent conditions inherent in the habitual way in whi istically 
viduals perceive the world of objects, Thus, if individuals en mati 
differ in terms of their Orientation to the world of objects, one de de 
susceptible to the gcometric-technical mode of Cognition, and the ... a 
expressive mode of cognition, then one should expect these differe ad be 
express themselves in the efficacy of directional dynamics as measur shit 
havioraly. One Such study by Wapner and Werner utilizing age gr ally 
from 6 to 19 tested the assumption that children are more caia 
oriented than adults (6); they found that in Judging the speed of tal 
figures the youngest age group Perceived dynamic figures as moving fa 


e 
в 3 ith increas 
than static figures and that this effect decreases eonsiderably with in 

in age, 


At the adult level in 


dividuals who ar 
teristically in their 


; пагас" 
© normally assumed to differ с} 
apprehension of th 


5 
€ world are individuals classified н 
artists and scientists, Many investigators Of artistic creativity and дее 
expression have remarked on the difference between an aesthetic attitude ra 
a scientific attitude (3, 4, 9). Artists ате assumed to be more oriented ! 
terms of the expressive qualities of obje 
be more Oriented tow 


to 
les ssumed 
hereas Scientists are assum 
qualities of objects, 


+ technica 
ашыш ее! be 

hypothesis then that artists should 
More greatly affected by physi iti 


t 
4 4 cperimen 
this hypothesis: the first pint 
{ а 

al dynamics on the app 

t on autokinetic motion. 


by 
namics was measured te 
5 i RE. 
al objects. It is expe 


amics will have ffect on the perception 


A greater e 
Tusts than for th 


© scientists, 
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1. Procedure 


The figur 
lara сша used were similar to that of a previous study 
Saw two series of se 1 һе experimental situation was arranged so that 
windows, d ik Pre figures which could be viewed through two 
high and 6 ft ES and 6 in. wide, cut in a large cardboard screen (She 
from behind 4 е). Тһе windows were at eye level, illuminated evenly 
a series of ee and 30 in. apart horizontally. Behind each window 
жегені de anota : 5% were drawn 1 in. apart on white paper which 
motors? which ner The paper belts were driven by two variable speed 
iu e independently controlled by the S. The $ was seated 
Thr : А 
бце рэн a were used (see Figure 1) : (а) a triangle with apex 
the direction at irection of motion vs. triangle with apex pointing opposite 
running boy motion ; (b) a running horse vs. a grazing horse; (с) a 
y vs. a standing boy. For each pair of figures, the static figure? 


Once ser 
ved a ч ; 
4 as the standard, and the dynamic figure once served as the 
all comparisons for both 


Standard 
horse and The dynamic figure was on the left in 
boy figures, whereas the static triangle was оп the left. The 


directi 

о К Jt 

Of the 2 i" the pictures moved was always from left to right. The speed 

andard was 8.0 on the variac scale, equivalent to 13.3 cm./sec. $ by 
d of the variable figure so 


mani В 

а the speed control adjusted the spee д 

figure, Кош и appeared to be moving at the same velocity as thé standard 

the initial А re were carried out for each pair of figures. On two trials 

ёа йеп > ting of the variable was slow (setting of 6.0 on the variac; 
o 9.6 cm./sec), on two trials the initial setting of the variable 


Was е 
fast (setting of 10.0 on variac; equivalent to 17.0 cm./sec.). 
were in the order triangle, horse, boy. 


ы н of figures presented v ) j 
followed b 5 received this sequence first with dynamic figure as standard, 
[оз у the static figure as the standard. Half the S's had the reverse. 

бее m; there was a total of six test conditions, 1.&, judgments of each of 
ion of figures—triangle, horse, and boy—under two different con- 
арре : (a) where the speed of the dynamic figure was adjusted 50 ‚that it 
ша to the static; and (0). where the speed of the static figure 


2 
1701106. Speed of the motors (1/15 H.P. D- 
OF dem Variac Speed Control which prov 
Cambria otors гот :а-с lines. They Were purc 
= ge, Massachusetts. 
г purposes of convenience On 


ors) were varied by a Type 
ble. constant-speed operation 
] Radio Company, 


C Shunt Mot 
ides adjustal 
hased from Genera 
site the direction of 
med that it has 
of the tri- 


Motion і ly, the triangle pointing oppo 
упат: is referred to hereafter as a static figure, though it is assu 
Angle б properties with Из dynamics in the direction of the pointedness 
pposite the direction of motion in this case). 
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FIGURE ı 


EXPERIMENT I: Test Pairs 


was adjusted so that it appeared equal to the dynamic. The four trials a 
with slow and two with fast initial setting of variable) within each of thes 
conditions was averaged and served as the unit of analysis in the experimente 
The data were analyzed by a repeated measurement for independent gnus 
analysis of variance including the following classifications: groups (artis 


vs. chemists), figure adjusted (static, dynamic), and pairs of figures (triangle 
horse, boy). 


Two groups of persons were selected to represent individuals with habitual 
Ways of viewing the world, namely, chemists and artists. The chemists were 
composed of graduate s i emistry at Clark University; the artists 
i graduates from the Worcester Museum School of Art: 


groups was 25 years of age. In all, 32 Ss were teste 


16 chemists and 16 artists, 


The me 


ince 
asure employed was the physical speed Of the adjusted figure. Sine 


ЗЕЕ== 
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the standard was always set at a v 
са of the dynamic figure set а 
d means that it is seen as perceptually 
йге ее at higher speeds (readings greater than 8.0) 
as perceptually slower. 
" 2. Results 
К he results are presented in Table 
7 pect to the general effect of dynamics in 
ee yea the hypothesis, when the dynamic fig‘ 
Tate ет ysically lower speeds ( 
nce is significant beyond t 
TABLE 1 


EXPER 

IMENT I: 

MENT I: DIFFERENTIAL EFFECT OF DIRECTIONAL 
$РЕЕр or REAL MOTION IN 


]. The table may first be examined 
dependent of the two groups studied. 
ures are adjusted, they 


7.83) than the static 
he .01 level of confidence. 
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апас reading of 8.0 (13.3 cm./sec.) the 
t slower speeds (readings of less than 
faster; the adjustment of the static 
means that it is seen 


with 


figures (8.13). 


DyNAMICS ON THE APPARENT 
ARTISTS AND CHEMISTS 


Source of variation df Mean sauare Е 
Aeon individuals (1) 31 37 
ls Vh (G) 1 .02 «1.002 
18 wit in С” a 
AS з # = 
Figure adjusted (A) 1 435 qa» 
a gure pair (F) 2 .01 «1.00€ 
2 ЖК 2 3.74 24.934 
G zA 1 2.50 15.62 
S 2 .02 «1.00€ 
Pe te Ra 2 AS 3.204 
sorea Гв x AF comb. 150 
өшеп Dex d 30 16 ==> 
Peeled. Un F 60 34 == 
) ooled 15 x (A x Е) 60 15 q 
т 191 32 yum 
ü 
р деней against “Ts within es 
e дермен against “Pooled P's x A” 
a oe against “Pooled I's x F" 
емей against “Pooled Ps х (A х F)” 
Means (variac readings)* А 
i арыз Artists | 
Fi ү! i Static Dynamic Static 
2e patr pese] adjusted adjusted adjusted 
н 8 11 7.89 8.03 7.88 
ie 776 8.23 74+ 8.55 
oe 798 794 7.68 $31 
Overall means 735 $.02 772 8.25 
€ i i 0 (13.3 cm./sec.). The adjust- 
He fate vun a ai o redne S Ый mgs less than 8.0) means 
die в ? the adjustment of the 


m 

t a the dynamic figure set at slow 

Static P seen as perceptually faster than t 

Pere gure at higher speeds (readings greate 
eptually slower than the dynamic figure. 


hat it is seen 28 
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With respect to the main problem, differences between artists and chemists, 
the pertinent result pertains to the interaction between groups (artists VS. 
chemists) and adjustment (dynamic vs. static). The difference in settings 
{ог dynamic vs. static figures is expected to be greater for artists than for 
chemists. The differences in adjustment of the dynamic vs. the static figure 
for artists, .53, is significantly greater than the difference in adjustment for 
chemists, .07. This difference is significant beyond the .01 level of confidence- 
The dynamic figures are seen as moving perceptually faster for the artists 
than for the chemists. 

In addition it may be noted that there is some evidence for differential 


effect in potency of the different figures used. There is a greater effect for 
the horse than for the other two figures. 


C, EXPERIMENT II; DIFFERENTIAL Еғғестѕ оғ Diascrioxar DyNAM!C 
or PICTURED OBJECTS ox Автокіметіс Motion IN. ARTISTS 
VERSUS CHEMISTS 


; ; қ ; И " b 
In this experiment the efficacy of directional dynamics was measured | 
its effect on autokinetic motion. It is expected that the efficacy of the ve 


torial quality of dynamic objects should be greater for a group of artists 
than for a group of chemists. 


1. Procedure 
The figures and methodolo 


Ey used were similar to that of a previous 
study (1). 


Each of three figures having left-right directional dynam! 
were presented in a dark room. The figures used were silhouettes of a run 
ning horse, a running boy, and an arrow (see Figure 2). Each stimulus 
figure was presented in two orientations: once facing to the right and am 
facing to the left. The stimulus figures, approximately 12 sq. inches in arem 
Were attached to the milkglass face of a lightbox and were dimly illuminate 
by use of a seven-watt bulb operating at 30 volts 4C. This arrangement 
gave $ the impression of a luminous silhouette suspended in space. 

Each $ was led blindfolded into the dark room, seated in a chair with 
the head fixed into position by a headrest. The stimulus figure was locat 


at 8% eye level, straight ahead at a distance of 12 ft. from S. Each figur® 
was presented for 30 seconds in addition to the time taken ий} movemen 
was first reported. During the 30-second time interval following the Ret 
report of movement the $ had to continuously report the direction of mov” 
ment. The following measures were used: (a) direction of the first report 


of motion; (0) duration of motion in a particular direction during the Й 
second interval, and (с) latency. 


fe s se 
The duration measure was recorded by Y 


on BE —— m р, 
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FIGURE 2 

9f four clock Experiment Ш: TEST FIGURES 
another for s. One clock was use 
for move: movement to the right; 4 
by the sepe: down. Combine 

The "m of two clocks. 

experiment papis the two groups, 
tested, 16 ch so served as subjects in this ехре 
trials wa: emists and 16 artists. A system? 1 
з employed. The data were analy as a Te 


desi 
ign w 
it 
h independent groups: 
further tests were Mé 


In 
additi 
both gro ion, following the experiment proper, : 
ups on a non-dynamic stimulus gure, n? mely à 3% in. square. 
2. Results 
he difference in 


the data ist 


Th 

e maj à 

uration ajor measure used for the analysts o 

of autokinetic motion 19 the right and the duration of autokinetic 
re was assigned to indicate pre- 


Moti 
on t 
à o the left; arbitrarily, @ 
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МЕТ à E a sde sa 
dominance of autokinetic motion to the right, a minus score indicate А, 
i i 1 1 ity 
predominance of autokinetic motion to the left. Because of inhomogenc!? 
i ifi s was per- 
of variance a square root transformation of the difference scores was PC 
i iff Pe E jn in 

formed. The analysis and means of these difference scores is shown 

TABLE 2 


" "TOKINETIC 
EXPERIMENT II: DIFFERENTIAL Errecrs or Direcrionat. Dyxamics ох AUTORIN 
MorioN iN. ARTISTS AND CHEMISTS 


Difference score (R-L) 


Source of variation df Mean square F 3 
Between individuals (I) 31 20.00 — 55% 
Between groups (С) 1 2.59 <1.00 > 
Is within G's 30 20.58 — — 
Within I's 160 13.83 Rod. zu 
i; s (F) 2 5.30 <1.00 ж 
кете; ( р) 1 569.59 28.94 >05 
FxD 2 2.92 <1.00 5205 
GxF 2 0.83 <1.00 >.05 
GxD 1 25.45 1.29 505 
GxFxD 2 4.36 <1.00 де” 
Pooled I’s x (F x D) 150 10.62 — пе 
Ts x F 60 8.20 — — 
Tsx D 30 19.68 — — 
IStExD 60 8.50 ==> p 
Total 191 14.84 == 


Mean difference scores (secs.)* 


Chemists A rtists 5 ;namic? 
Dynamics Dynamics Dynamics Dy ig 

left right left И 15 

Horse —10.3 +84 =mi E od 
Boy — 66 +77 — 8.6 102 
Arrow — 5.6 +3.6 — 8.9 + 9.2 

Overall mean — 75 +6.5 —10.2 +2 
inu 

* A plus score indicates predominance of autokinetic motion to the right; 2 m 


score indicates predominance of autokinetic motion to the left. 


Table 2. The F-test for the general effect of directional dynamics inde 
pendent of the two groups studied is significant beyond the .01 level po 
confidence. The overall means (left dynamics = 4 seconds; ng 
dynamics = +7.9 seconds) substantiate previous findings that autokinet 
motion occurs predominantly in the direction of the dy 

With respect to the main hypothesis studied i 
differential effects of dynamics for artists versus chemists, examinati 
Table 2 shows that there are trends in the expected direction. Wit 
namics left, the mean difference score for artists is —10.2 seconds; W 
for the chemists it is —7.5 seconds; with dynamics right, the mean d 
score is 9.2 seconds for the artists and 6.5 seconds for the chemists: 


ic 


namics. 


; 
А Я 2 nely: 
n this experiment, n2! 


on 0 

n dY 

nile 
ce 


ifferen 
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ee not statistically significant, this relationship 
өдейі bs dle ^ of the six test conditions. This same tendency is also indi- 
ón рата ction of the first motion response in relation to the dynamics 

e. Inspection of Table 3 shows that for each condition, there is 


a ten 3 Я Š 
dency for a greater number of artists to perceive the first direction of 


EXPERIMENT II: DIFF 


NTIAL EFFECTS 0 
ARTISTS А N 


p-down motion) 


Direction of Lefi 


Ева t 
re ‚| = ^ > > 
са dynamics Chemists Artists 


motion in accordance with the dynamics than х злога strongly 
lend partial support to the hypothesis tha 
affected by directional dynamics than are к t to motion up YS: 
noted here, that no differences were : 
down in regard to the effect of left-right directional 
It will be recalled that following the exper 
tests were made utilizing @ figure that as no y etm evaluated here by 
a square, Differences between artists 2 
employing the latency measure. It may be dv 
will initiate motion sooner than а static 
Furthermore, if artists are more sensitive 19 +. was carried out 
should be shorter for artists than for chemists: ic figures and comparing 
by computing a mean latency “Score for the SIX dynamic $ i 
this mean latency score with the latency for the mem sformatio 
cause of inhomogeneity of variance 4 square 10 
mean latency scores was performed and ut 
independent group analysis of variance fo 
Table 4. As expected, the overall mean m re, 22.2 secs- Further- 
significantly shorter, 13.1 secs. than for 
more, the significant interaction 01 $ i 
(artists, chemists) indicate differential E 
groups: the mean difference between У hi chemists- 
for the artists as compared to 5,3 secs. Í the 
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TABLE 4 Е 
EXPERIMENT Il: DIFFERENTIAL EFFECTS ОЕ DIRECTIONAL DYNAMICS ON AUTOKINETI 
MOTION IN ARTISTS AND CHEMISTS 


Latency time 
Source of Variation df 


Mean square F Р 
Between individuals 31 4.90 — e 
Between groups(G) 1 48 «1.00 28 
Is within G's 30 5.06 3.83 «o 
Within Individuals 32 1.79 — a 
Figures(F) 1 12.07 9.14 <01 
GxF 1 5.64 4.27 «s 
Residual 30 1.32 — <a 
Total 63 3.32 — az 
Mean latency time (secs.) 

Overall 

Dynamic figure Square figure mean 

Chemists 15.3 20.8 18.0 

Artists 111 25.6 18.4 

Overall mean 13.1 í 
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is related to habitual ways 
the present finding relates to the more 
stence of characteristic modes of perceiving which 
ndividuals. Some authors, notably Werner, have 
technical qualities char- 
and represent two dis 


if one discerns the tO 
nd geometric-technical. 
| з i аге physiognomic 
ac the building el ience, 97 
realistic e j etes nous ms 
Хрепепсе of objects, аге Seometric-technical (in thei t abstract 
form: numerical) data” i ат 
with this view in that s 
potency of physiognomic ists’ i 
Ше ehe Ttists’ mode of cognition than 10 
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Wa А 

in De "a E. found that autokinetic motion predominantly occurs 

Akon, here л the dynamics in a pietured object. With respect to real 

ius e ка as ina study by Wapner and Werner (6) it has been found 

dus de a DER object with dynamics in the direction of motion 
aster than an object without directional dynamics. 
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SLEEP SUGGESTIBILITY ТЕ$Т* 


Centro de Psiquiatria Experimental, Universidad de Chile 


Теше М. Піттвоқх, O. Gutierrez, AND L. М. Gopor 


А method has 


been devised which quantifies sleep suggestibility in subjects 
in whom 


i inserted, < ho, after 
adequate expectation has previously been часу нан 9 у = 
i i side e good sway 
eng submitted to the body sway test, were considered ee go ау 
(3). A resume of this method has already been published (1). 


FIGURE 1 | ht 
Bu , i "ercommuniCator уу. 
The test instrument consists fundamentally of an a; О ens 

two loudspeakers 4 and B (Figure 1). Loudspeaker 4 Pom 2 

bulb «g» (1/4 watt) mounted on its panel, which ДЫГЫ up en 

4 а ! к 

intervals, ‘These intervals are counted in seconds and their freq ) 


speaker B commands 

2 «p» қ speaker В. Loudspeaker 

th а rotatory key “R” set in loudspeaker Pr de wlan, huge 
© who 

Speci; 


“ 
{ ER ‚ means of key “e 
le intercommunication system by means Mi oe oli 
а sig y 

се gadget “a” attached which gives the operator an 
time the bulb 


“S” lights up. 


= 


E FIGURE 2 
* 


lished immediately 
at preceived in the Editorial Office on October 15, 195%), and. pub ishi 
“vineetown, Massachusetts. Copyright by The Jour 
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i repeat 
The 8, who lies on a couch in a soundproof booth, is requested to d 
an i i ignal appears on 
i y time the light signal app ¿Que 
x "dormir" (to sleep) every г ral 
E e The operator hears the word through oe om аш 
тең joini zhili observing the $ through window 
in an adjoining room, while à h Ж 
г нА At а certain moment, the given $, in whom adequate Hes Ms 
2). ! c Мін 
l in been instilled, fails to respond to some of the light signals si B 
ad i close. Sleep suggestibility is measured by adding up 
eyelids begin to $ e hi e 
number of signals which have received no response in t ein чего 
i i u 
А 8 may sometimes skip one, two, or more signals and then contin 


: ep gone 
answer, while another may suddenly stop responding. We have never g 

d H . - 

beyond the first 100 responded signals in any of our experiments. 


TABLE 1 
SLEEP SucczsriBILITY Test TABULATION 


Last signals receiving response 


Signals receiving no response 
15 1 
21 3 
22 


is illustrated in Table 1. In the 
eceiving no response is listed a 
nded which, in turn, are liste 
г terminological Purposes, a signal receiving pa 
“interruption,” and an interruption or group 0 

If a § fails to respond to 18 successive light 
ons), we may say arbitrarily that he has attained a state 


Tesponse has been called an 
interruptions, an “interval,” 
signals (interrupti 
Of suggested sleep. 


he state attained is denominated Suggested 
Which can fol 


: : to 
experiment may continue 
t hundred perceived, 
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EXPECTATION AS A FACTOR OF SLEEP SUGGESTIBILITY: 
Пе 


Centro de Psiquiatria Experimental, Universidad de Chile 


Jurio M. DITTBORN AND VILMA ARMENGOL! 


A. PROBLEM 
a ans as a personality factor may be defined as an attitude implying 
quently res e of awareness towards a given situation which will subse- 
араа d t in a given type of behaviour. Expectation appears to be of 
in sleep suggestibility.? 

inl ud now describe a new set of experiments aimed at verifying this 
. mPton that use a larger number of Ss in a different experimental 
Situation, 

т B. SUBJECTS AND METHOD 
аре ale soldiers of the Chilean army that would be 20 years of 
body sw. were chosen as Ss because of their highly positive fenem to the 
impres ten They were submitted to the sleep suggestibility test (2) in м 
joining М оо with the operators (two in these experiments) in an ad- 
morni oom. The experiments were performed in the afternoon after a 

ing of heavy military duty. 

Sar Precautions were taken to prevent the Ss becoming aware of our 
experim ntal intentions and to avoid communication among them while the 
naire зз were being carried out. The $$ were given a standard question- 
obtai ore and after each individual test either to check these points or to 

ум further information. 

о 2! қ ne frequency in the experiments varied from 7.5 to 11 seconds. 

In the 4 ап а hundred signals were made in any experiment. eat 
“ ormir” (ы set of experiments, the Ss were requested to repeat the wor 

In the on sleep) after each light signal. | | — 
in the Ss p a: group of experiments, the following expectation was €: 
as long = efore each test started: “Now, you will feel more and more sleepy 

5 you keep on repeating ‘dormir’ after each light signal. 


* 
Recei Р | . | 
E Pied in the Editorial Office on October 15, 1959, and published immediately 


J. Clin. & Exp. Hypn., 1958, 6, 
No. 3, erratum was 
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A good understanding of the expectation i 
was asked to repeat the above-mentioned 
nent began. — 
" AS im considered to be in a state of Suggested sleep when he eun 
respond to 18 successive light signals within the first 100 to be percei 


X m h w X іш і different 
Experiments with and vithout e pectation were carried out on di 
days. 


5 of prime i $ 

1 importance, so each > 

words before i eri- 
the pertinent exp 


C. ResuLTs 
The results are shown in Table 1. 
others had to receive adequate expect 
degrees of sleep suggestibility, 


" he 
With the exception of 8 No. 3; N: 
ation before they could attain varyi 


) After some interruptions, two Ss failed 
vas clear to the experimenter that their 
disposition is important in sleep 
as inferred after the pertinent P 
ne $ rapidly fell into suggested sleep, although ^ 
admitted he was trying very hard not to. If a given $ persists in looking 
round the room between signals, it is often a sign of non-disposition. А ion 
Ss said that they could have attained Suggested sleep before the actual er 
were obtained if they had been told to let themselves sink into sleep instea 
Of to answer the light signals as they assumed. 


A pilot experiment was Performed with the 


eyes were wide open, 
attainment. The degree 
tions had been posed; о 


two loudspeakers, and de 
Of prompt suggested sleep; 
' for a while after his eyes ha 
ator's loudspeaker only. 

awoke from Suggested 


aring the click signal 
With the excep 


he 
er t 
Operator's verba] i 


sleep aft 
ntervention, 


D. Discussion 


In order to attain a state of suggested sleep, 


that a Susceptible $ should have a high degree 
supposed to do, We say a 


degree of expectation has 
tion per se, in which th 
repeating the word « й monotonous] 
intervals, Some Ss, in fact, reported a s 


non, such as 
ably on the couch 


it seems extremely importan 
Of awareness of what he ‘5 
© we consider that a 
' the experimental oe 
a couch in a very dimly-lit roo 
Y Over and Over 


£ „rulat 
again at regu 
leepy 


r 

y rato 

Sensation, and the oper: m 
У 

a lower voice tone, a tendency 


. р ап 
» a longer interval between signal 2 


115 


JULIO М. DITTBORN AND VILMA ARMENGOL 


1 1 5 0 1 9 I 6 01 1 2 6 ІЗ ЕЛІҢ 

81 81 52 0 1 sz 1 @ 6£ 81 61 5 suondniioju[ 
uonvioadxq 

I I вүелләзи] 

0 0 0 0 0 0 0 0 1 81 0 0 suondnssajuy 
uonepədxə ON 
[4! п 01 6 8 L 9 H * € 2 I sıaalans 
159], ONIGNOdSAYYOD AHL OL GALLINGAS NIHAA NOLLVLO4d4X;[ 49915 LNOHLIM ANY HLIM SS NI SLINSTY 40 NOSDiVdINO)) V 

I TISVIL 


e "АША 


116 JOURNAL OF PSYCHOLOGY 


- "s 
answer, etc. The sensation was not, however, strong enough to ig a 
eyes close within the span of the first 100 signals to be Lee hir: 
in our opinion, is a sign that the deepest state of sleepiness has E e 

This state of suggested sleep has Б nd electroencephalographic 
i iefly reported elsewhere Я ; 
Ec 5. E psychological disposition, our $s were chosen ае bon 
submitted to a body sway test on a specific afternoon in company y jos 
their regimental comrades on the superior officer’s command. A $ " ы» 
excluded from the experimental group because of illiteracy, and the " 
mainder, that is, the group itself, were not questioned any further as 
whether they really wished to co-operate 
words, no further investigation w. 
the experiments began. 

It seems worth while to mention 
submitted to the body sway 
which they were told very 
the University of Chile in 


i i her 
In our experiments. In x 
: Ne «fo 

as made of their degree of willingness be 


а й н was 

that before the regiment as a whole У in 
à iers 

test, an address was delivered to the soldier i 
“ate wi 
vaguely that those chosen were to collaborate W 


experiments related to experimental psychology» 


E. Summary 
1. A definition of expectation as 


: М ^ Me E А : on- 
2. On this basis, the highly positive influence of expectation is dem 
strated with respect to the entry 


into a state of quantified suggested sleep up 
group of healthy men, who are about the same age and highly responsive 
the body sway test, 

3. The importance 
degrees of expectation 
knowledge of the expe 
results achieved, 


a personality factor is given. 


of psychological disposition, 
and other factors such 
rimental situation, 


ed 
and what may be ae 
as willingness and the the 
are discussed in relation to 
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AN OPERATIONAL DEFINITION OF SOMNAMBULIST 
HYPNOSIS* 


Centro de Psiquiatria Experimental, Uniwersidad de Chile 


Jurio M. DrrrBoRN AND VILMA ARMENGOL! 


A. PROBLEM 


"s method has been described which quantifies the entry into a state of 

gested sleep in Ss that are highly responsive to the body sway test and in 

un very definite expectations have been inserted (1, 2). ka one ex- 

men, all Ss awoke from this kind of sleep after the operator's verbal 

the Wine This naturally led to the following question : what would be 

tatic ME of a given $ if, as well as the expectation of sleep, the expec- 
n of being able to speak without awakening were instilled in him? 


B. SUBJECTS AND METHOD 
ei a. os mes of а ig е gehen ta on 
attain sug: ох еге used as OS. Ta a Е e r | : m ке 
cessive _ sleep, that 15 to say, they were unab e Қо) rer oe З о х8 8 ‘ 
thes. ght signals within the first 100 to be perceived in the test given to 
апе experiment was performed while the S was lying ona couch ina 
Ments rhe коош with the operator observing and controlling the test instru- 
а rom ап adjoining room. 
ыы from the expectation of sleep, the expectation of being 2 to ye 
fach ex awakening was instilled into the individual 8s before the start o 
Portant ipt А good understanding of the situation aimed at is n 
illustrate sip results are to be obtained. . It was sometimes necessary o 
Of peo 1 the requisite expectation by citing the very common experiences 
Ple who talk in their sleep. 
"i Were taken to prevent communication among the Ss. | 

The Shen ны sleep was attained, each $ was asked a simple question. 

lons called for a simple answer with meaning for the individual Ss, 


f 
| 


ü 


+ 
at preceive 
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such as the Christian names of two friends or relatives, two numbers un 
own choice between one and 10, etc. Two to three minutes after ғ Е a 
the S was requested to open his eyes. Immediately after е q 
asked a generalized question in order to obtain his comments on fe е 
thought the whole experience was about. If ‚his reply did not ev "e 
sleep dialogue, a second question was put to him in the following М ead 
words: tell me what happened while you had your eyes closed. | оа 
opinion that this makes по suggestion of amnesia, either directly or in n ien 
and, on the contrary, may serve to stimulate the 8% memory. The bur 
of the Ss’ evocation capacity were classified as follows: (а) total amnesia; 


(b) partial amnesia, i.e., the question is remembered but not the oe 
or only one name or number given is recalled, etc.; (c) momentary усе 
the $ remembers the whole dialogue 30 seconds after the relevant ques 

is posed; (d) no amnesia. 


C. Resurrs 
The results are given in Table 1. No. I w 
awake after the operator’s verbal inter 
that he might expect to spe 
denied that he h 


: t 
as the only § who did me 
vention, and who had not been to 


; 4 ¡call 
ak without awakening. In fact, he emphatically 
ad been informed by 


"om be- 
anyone of the possibility of such 
haviour. 
TABLE 1 
Ss CAPACITY то DEVELop DIFFERENT DEGREES 
WIT] 


EFINED 
OF SPONTANEOUS Amnesia as DEF 
H RESPECT TO A SIMPLE AND МЕ 


НАЗ 
ANINGFUL CONTENT А 


FTER SUGGESTED SLEEP 
BEEN ATTAINED 7 
Subjects 1 2 3 4 5 6 
Expectation of sleeping and of 
speaking without awakening 21 
Interruptions 194 19 31 18 18 18 5 
Intervals 2 2 6 1 1 A 
No amnesia x 
Partial amnesia x | х 
Momentary amnesia x x 
Total amnesia x x 
4 This $ could speak while in Suggested sleep 


A ion. 
without the Pertinent expectatio 
Within the experimenta 


interest: (a) When reques 
Ss appear to fall into a deeper sleep, to judge by 
occasional snoring. This contrasts with the pre 
expectation of sleep only was inculcated ; (b) 
was less clear in the somnambulistic than 


l framework, some obsery 


| clar 
ations are of particul 
ted to sleep and to speak 


without awakening, 50072 
their type of respiration p 
vious experiments, when зі 
the Pronunciation of most 4 
іп the waking state; (с) and 


JULIO М. DITTBORN AND VILMA ARMENGOL 119 


asked an equivalent question, the Ss took longer to reply when in a state of 
Suggested sleep than when awake. 


D. Discussion 


One of the main drawbacks to hypnosis as a method of clinical and 
Experimental investigation is, perhaps, the vagueness of its limits as a psycho- 
physical entity. Vagueness in circumscribing the hypnotic phenomenon leads, 
inter alia, to the irreproducibility of experiments performed within the 
hypnotic state. In our opinion, such a situation greatly impedes the possibility 
of substantial advances in this field. 

Hypnotism is a term that covers a wide range of psychophysical signs, 
SOR of which have in common the fundamental feature of being induced 
` rtificially by suggestion. If we observe closely a typical case of hypnotic 
duction, We can see that the operator mainly mobilizes his subject's sug- 
dan at the level of two biological functions; on one level, the sugges- 
бї a Predominantly on the voluntary motor system (body sway, catalepsy 
hd. nni limbs, muscular relaxation, etc.) while the other reception level 
a ihe function, Suggestions to sleep are given directly, indirectly, or = 

ee way; Le, by means of a neutral proposition made in a calm e 
with ғаны of voice. This method of inducing the hypnotic state is in line 
ility vs we know today of the high correlation between primary suggesti- 
and de hich mainly concerns the positive responses of the motor system, 
en Phenomenon of hypnosis. The more a subject is responsive 4 а 
ы Suggestibility test, the greater is his possibility of passing into а deep 

© trance, 

“ер hypnotic trance is also known as the somnambulistic state of hypnosis. 
richer ч this state as the most constant of, and phenomenologically 
other th an, the states of hypersuggestibility that are related to beer rd 
Psycho; em that of sleep, we may define the hypnotic situation as fol ows: 
Slee Physical entity induced by direct, indirect, or marginal suggestions to 

P, closely resembling natural somnambulism and characterized by spon- 
5 and induced modifications of biological functions which differ both 
е в and, qualitatively from those that can be found or induced in 
Restibitin, ed waking or normal state.” This definition excludes = 
Suggested e to a psychophysical function operating outside a state 3 
Süggestib: Sleep. We already know that within the somnambulistic state the 

PA ility of the most diverse functions is greatly enhanced. 

5 general definition indicates the possibility of giving the somnambulistic 
ап operable instrumentation. We therefore developed the sleep sug- 


taneoy 
Quanti 


State 
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gestibility test (1), and discovered that 
attainment of suggested sleep within ou nC pe 
by means of further expectation, a state of verbal communication cou ie 
achieved with susceptible subjects who had different degrees of rci 
amnesia with regard to a meaningful content for а short period after e 
operator's verbal intervention. Hence, we propose the following rg 
definition of somnambulistic hypnosis: “The Capacity of a given subject, 4 
whom adequate expectation has been inserted, to enter into a state of | 
gested sleep, that is, to be unable to respond to 18 consecutive light signas 
out of the first 100 to be perceived in the corresponding test, and to maintain 
verbal communication with his operator, this Capacity being accompanied x 
different degrees of Spontaneous amnesia, as defined, with respect to a simp 
and meaningful content for at least two minutes after the verbal contact. 
This operational definition limits the hypnotic phenomenon to the som- 


red z h -peri- 
nambulistic state and this state to a mere verbal contact with the expe 
menter. However, that it will give usa fr 


future clinical communications, 


: e 
expectation was necessary for = 
т experimental situation (2) and that, 


we consider 


т 
ame of reference fo 
and experimental 


ve been inducing somnambulism by requesting И 
Prospective subject, who is in an adequate state of expectation, to whisper th 
word “duermo” (I sleep) after a complete Tespiratory movement. тиз 
i a susceptible subject lowers his voice 


accompanies the sleep a 
can be easily nt. Sleep suggestibility is tabulated DY 
this method, i nts being used as Points of reference insten" 
of the light erification of the different degrees of amnesia ! 


a ee 
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JOB COUNSELING OF THE EPILEPTIC* 


Office of Psychological Serwices, Fordham University 


WiLLiAM P. ANGERS 


A. INTRODUCTION 


Қарға. situation the counselor, besides drawing from his training 
in u & presented with a ‚different kind of challenge when the 
special кіні een and/or emotionally handicapped. This requires a 
B a aac knowledge and skill оп the part of the counselor as well 
Which а 4 El to the particular problem on hand. Such is the challenge 
Th pileptic, among others, presents. 
available 12996 of this paper is twofold : One is to study the job opportunities 
about the . р epileptic; and, two is to gain whatever insights are possible 
ent а im who comes for job counseling in order to render him 
counseling се because of a elearer understanding of vocational rehabilitation 
& of the epileptic. 
1 B. Description OF THE EPILEPTICS 
[6) en from the Department of Health, Education, and Welfare, 
mary е o Rehabilitation, Washington 25, D.C., there was sum- 
Tthabilitateq pw available on 1,521 epileptics whose cases were closed as 
Tehabilitatio uring the fiscal year 1957 under the State-Federal vocational 
auon program. 


А 1. General Characteristics? 

mo n x: 

althou is this number there were 1,077 or 70.8 per cent who were men 
8h the incidence of epilepsy is about the same for both sexes (16). 


In r 
regards i a 
Уу Bards to race there were 1,250 or 90.9 per cent who were white. 


lile sei 
se aq 2.22 
IZures occur among all races, "exact comparable statistics" are not 


ауд o 
ding to W. G. Lennox (17). 


ilable десей 


* 

Кесе " 

ы Provineed, de the Editorial Office on October 30, 1959, and published immediately 

wit, ehabilitaue, Massachusetts. Copyright by The Journal Press. , 2 

2^ ери ebsy r : Pgrvice Series Number 450—Supplement 6. Facts їп brief—bersons 

Putin ases for wi ilitated in fiscal year 1957, July, 1958. 

сан ег cedi: om data were not reported were excluded from the total when com- 
“Ptance 5, averages, means, and medians for sex, race, marital status, age at 

» age of onset, years of schooling, origin of disability, and estimated annual 
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2. Marital Status 


re 
: :rhaps mo 
There were 953 or 62.7 per cent who were never married. І Y | "e 
z pu n 
would have been married if it were not Prohibited or forbidde 
2 ты ocenianie 
"um e at the time of their ea 
У 27.2 
25 years whereas 893 ог n 
» 112 or 7.4 per cent who w d 
5 ТТ e age 
from 30 to 44, while 32 or 2.1 per cent were +5 years or older at р dien 
Fang toe urn 
onset. There were 12 whose age was not reported. Thirteen was ме D. T. 
age at disablement, "These figures are in keeping with the re y oilepsy: 
; . ë у 
Davidson (7) concerning the age of onset for the occurrence o 


h 
: Tun ce y Ithoug 
The average schoo] time for this group of epileptics was 10 т 2 
more may be expected of them in terms of their education (9, 14). 


3. Origin of Disability 


ir disability; 
t "disease" was the cause of their E as 
x à i 
ent it was "congenita]" ; 134 or 8.9 per cent Де for 
' Or naval service; whi 


à гп about 
One it was not reported. These figures indicate how little is known а 
the cause of this illness [F. А. Gibbs (10); уу 


field and К. Kristiansen (21); w. Penfi 
Putnam (23); Н. ү. h 


it was militarı 


А 46 of 
relfare agencies; 46 


the 
4.7 per cent from 20 


welfare agencies; 224 or 1 
ice Offices ; 227 or 14.9 per cent from schools; elf- 
; 155 or 10.2 per cent were ed 
* from public officials, employ 


4. 
from the time o 
hree months with 


Time оп Rolls 
The median 


f the referral to 
epileptics Was t 


1,52! 
acceptance for the 1› 
a mean of fiye 


the 
months, whereas from 

3 Most large cities in the U.S.A, have epile 

such organizations to whom i 


Ww 

A fev 
gee Ы Psy agencies, Centers, or leagues. 2 гта: 
i this Writer ls gratef i Ры Info 08 
tion Center, 73 Tremont Street, Bodon, T eful for their help: Epilepsy 2 
North Wells Stree 


455; National Б ilepsy League, Inc, $80" 

202, Chicago 6. Ul; and the United Epilepsy = of 

ie 2. New York 19, N.Y, ere is also the U.S. Ding" 
Itation, €Partment of Health i ’ 

ton 25, D.C., and € regional of, жыр pica, а 


6 country, 
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Er of acceptance to closure there was a median of 14 months with a mean 
5 17 months. This gives an indication of the time expectancy to be used 
in the satisfactory job counseling of the epileptic. 


C. RESULTS AND DISCUSSION 


In addition to guidance, counseling, and placement, the following services 
Were Provided: 453 or 29.7 per cent received training; 186 or 12.3 per cent 
received training and physical restoration. Of these numbers 601 or 39.5 per 
cent received vocational training. There were 307 or 20.2 per cent who re- 
celved physical restoration; and 26 or 1.7 per cent who received other 
Services, Among these numbers there were 549 or 36.1 per cent who re- 
ved guidance, counseling, and placement only. 
он of the 601 or 39.5 per cent who received vocational training 
= er = i in Table 1. It is interesting to note the large number who went 
thers ba тен көнер college, or university. These results suggest that when 
йїп meee m placed in the path of the epileptic by the school as found 
is not at DY Lennox, McBride, and Potter (18), that vocational training 

у appropriate but advisable when the job market is taken into con- 


Siderati “ы: s 
ation with its present-day requirements. 


A TABLE 1 
A BREAKDOWN оғ THE 601 OR 39.5% OF THE 1,521 EPILEPTICS RECEIVING 
VOCATIONAL TRAINING 


Type of training Number Per cents 
eg college 178 29.6 
Public. trade school 99 16.5 
Shelter a school 84 14.0 

are workshop 29 4.8 
lege or university 101 16.8 
Usiness establishment 70 11.6 

utor 
LH 18 3.0 
Other ndence school 4 0.7 
13 3.0 


A ; " 
ai list of the jobs held by the 1,521 epileptics who were considered 


P a at closure, fiscal year ending June 30, 1957, is presented in 
+ The jobs were listed according to the guide which is provided 


by the Бен 
es Dictionary of Occupational Titles (11). 
hen it is co 


Sulted from the 


wh; 
p xS аге availa 
Toviding that t 


sidered that the additional jobs were included which re- 
vocational training, it indicates that the job opportunities 
ble to the epileptic are about as numerous as to any others 
here is no handicap either by the epileptic (depending on 
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TABLE 2 


NUMBER OF PERSONS WITH EPILEPSY 


REHABILITATED, 
AT CLOSURE, Fıscar, ҮЕ 


BY Јов ок OCCUPATION 


AR ENDED JUNE 30, 1957 


Job or occupation at closure 


Job or Occupation at closure 


Number Number 
Professional occupations, total. 38 Clerical & kindred occu.—Con. 16 
Accountants and auditors 7 Secretaries |... 1+ 
Chemists 1 Shipping & receiving clerks . 4 
Clergymen : 5 Statistical clerks & compilers 36 
Engineers, кү T қ 3 бетов гарһеге and typists 61 
engineers, electrical . tock clerks ............. 2 
Musicians & teachers of music 4 "elephone Operators . 2 
Pharmacists . ИВ 2 Other... 
Teachers (secon, ary school) and a А 7. 
principals Rs: u — 6 Sales & kindred Occupations, total 5 
Teachers & instructors, schools Canvassers and solicitors 2 
е for handicapped, vocational, ete, 1 Salesmen, insurance 2 
eterinarians .. 2 Newsboys — 6 
Natural scientists . 3 Hucksters and pe 37 
Other... 2 Sales clerks 10 
s p E alespersons 13 
Semiprofessional occupations, total 36 Sa esmen, to consumers 
ecorators and window dressers 2 Salesmen and sales agent 1 
Commercial artists 2 to consumers | 
D ж 
raftsmen .., 14 Sales clerks, dry cleaning and 1 
9 laundry о аы i diris ene 43 
i 2i 
Urveyors 3 Service occupations, total 59 
mbalmers and undertakers 2 omestic service, total 6 
Technicians, except laboratory . 3 Dayworkers 1 
Managerial and official i Aundresses Private family . 8 
occ 5 е A 
total upations, T Housekeepers, Private family 9 
Hotel and restaurant Е 7 ids en and yardmen . 17 
1 Managers, 2 Maids 
Retail » General | 12 
Managers 6 Nursemaids 2 
4 arlormaids 
3 


d ki dred Occupations, 


Bookkeepers 


dustry clerks . 
erran 


amily.. 
except уд 


49 
13 
arbers, sts 16 
Tactical nurses & nurses aides..- 
Е toe ts, recreation and amuse- 5 
п 


and other 23 


r- 


ж 
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TABLE 2 (Continued) 


to 
ма 


Job or occupation at closure 


Job or occupation at closure 


Number Number 
Service occupations 
Personal PE EE тазы Skilled occupations—Con. 
Doormen Welders and flame cutters .......... 3 
shers ! Occu. in fabrication of metal 
х roducts ve 1 
Protective Service, total x 10 бери, in mfg. of electrical ma- 
Guards and watchmen, except chinery and accessories ............ 14 
Crossing watchmen . 10 Occu. in manufacture of auto- 
oldiers, sailors, marine 9 mobiles 2 
Buildin Менин Occu. іп тір. fabricated of 
Ch 8 service, total .... 49 plastics products ... "та 2 
an often and cleaners 1 Painters, except construction and И 
Orte s and Sextons .... 34 maintenance S 1 E > 
Eley. 18 чө» 12 Miners and mining machinery 
ee ator Operators 2 operators ке рта 2 
Agricultura " Brick and stone masons and tile 
tions, i Sd dodge SERES 2 
епег ой Carpenters 3 
Animal Mei ue 9 N Cement and concrete fi 2 
Poultr lvestock farmers 4 Painters, construction and main- 
arm А ех. - " 7 tenance 4 
farms en grain, dairy, general Plumbers, gas fitters, and steam 
ee nimal & livestock, etc. 56 fitters | E 1 
Packers vegetable graders and Locomotive firemen | 2 
Nursery 1 Linemen and servicemen, tele- 
an 7 graph, telephone, power ............ 2 
Occu. in laundering, cleaning, 
12 dyeing, pressing, etc. . 1 
1 Meatcutters, except in slaughter- 
ы ing and packing houses ........... 4 
163 Engineers, stationary 1 
1 Millwrights sete 2 
Mechanics and repairmen, mo- 
2 tor vehicle .... e 24 
Mechanics and repairmen, radio, 
1 ТУ, etc. ....... « 03 
T Photographic process occupations 2 
4 Foremen a 3 
Semiskilled occupations, total 
smen and s 1 Occu. in production of bakery 
Printing plate printers, products > Y 
Other orc, in [3 3 Occu. in processing of dairy 
сеп, in БОЙ printing & ри 2 products x 2 
Chemicals on ‚of industrial Occu. in manufacture of kni 
Shoema Н chemical products 3 goods 3 
Not in fa and shoe repairmen, Nonprocess occupations in mfg. 
Jewelers pond E Ж. of textiles a 3 
Smith: 2 & vatchma] ers, gold- Other occu. in mfg. of textiles. 3 
achinje Silversmiths .. 8 Dressmakers & seamstresses 4 
i 2 Occu. in fabrication of textile 
products ......... 5 
4 General woodworking occu. 6 
2 Upholsterers 1 
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TABLE 2 (Continued) 


Job or occupation at closure Job or occupation at closure эйе 
Number Nu 


iski i Semiskilled occupations—Con. 
Semiskilled wa айй абы finem. Bj Же ды 
Occu. in mfg. of furniture 1 


ture ............ phone, telegraph, and power .... 
Occu. in mfg. of miscellaneous 


Motion picture projectionists : ы 
finished lumber Products .......... 2 Occu. in laundering, cleaning, 5 

Occu. in printing & publishing...... 7 dyeing, etc. au... 

Осси. in production of plastics Attendants, filling 27 
and related synthetic materials, parking lots x 
and in the production of chem- Packing, filling, labeling, mark- 
icals ө 3 ing, bottling, washing, and re- 7 

Occu. in refining of petroleum 2 ated occupations ES 

Occu. in mfg. of boots & shoes. 2 Firemen other than proc 2 

Machine shop and related occu, 5 men. 2:5: 1 

Occu. in fabrication of metal Oilers of machine ) 4 
products ... er х 2 Inspectors 1 

Inter-industry metalwor ing occu. 1 Mechanics & repairmen, airplane 

Occu. in building of aircraft Ж 2 Mechanics and repairmen, motor 7 

Semiskilled workshop operator: us 16 vehicle 9 

Occu. in manufacture of fabrica. Mechanics 
ted plastics Products .... а + Transportation equipment la- + 

Occu. in the manufacture of mis- Orers, washers and greasers.- + 
cellaneous Products .... 4 Photographic process occu. 7 

Painters, except construction and ainmen, rodmen, and axmen, 5 
maintenance .. 5 Surveying .. i 

Pattern and model makers, except Warehousing, Storekeeping, hand- 
paper .. ары Й ling, loading, unloading, and 12 
iners, mining machine Operators related occupations u 3 
and occupations їп extraction Carpenters’ apprentices 2 
of minerals a 2 Plumbers’ apprentices ae 

Brick and Stone masons and tile Apprentices to other construction 1 
setters | 2 and hand trades э 1 

Painters, const Apprentices to printing trade 3 
tenance 3 Apprentices to other trades ... 7 

Roofers and slaters 2 Miscellaneous occupations 

Construction Occupations, other 12 Unskilled occupations, total . 

Ga шеп Mehmet B 1 Laborers 

furs and drivers, us, taxi Family workers 
truck, and tractor . 10 Housewives 

Other transportation occu. i 4 


TOTAL 


how he feels about his disab 


ility 
disability A 


e 
) or by the employer (depending on how P 


were on a ladder, while 


; ey 
ап attack came while tP 
in meeting and getting 


e ty 
al i 75 a salesman who had difficul n 
“ong with people 50 that he often had “fits” whe 
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trying to sell a product to a customer. In these few instances each one was 
assisted in changing to a more suitable occupation in which the individual 
felt adequate, and a better social and emotional adjustment was reported. 
Other examples could be cited but the relevancy would be only additive. 
are of compensation for disabilities was sounded by the pioneer 
nd lfred Adler (23. He developed this concept to its psychological 
later ae 2 In a positive beneficial way to the individual and. mankind in a 
in be (3). A study of the effects of negative compensation on workers 
КыЛ . Ty was carried out by his daughter, Alexandra Adler (1), which 

Аат useful in understanding this problem. | B 
tis са er point worthy of consideration by the counselor is personal adjust- 
by this rca of the epileptic which is often requested. It has been found 
ерге of чиз that the amount of counseling should be proportional to the 

la dais e to which the epileptic has € -— — 
lt арава m Ba ler 
or the counsel n en ОШЕН of in ron w а йй | ч үн ^W 
detailed : LN in their use of psychological tests with the epilepti i A 
are MUN, ng of worker characteristics as they relate to the tests тш 
ments For an tabular form in the Estimates of Worker Trait Require- 
(13), 000 Jobs as Defined in the Dictionary of Occupational Titles 
The result of job groupings is presented in Table 3. It is striking how 


Many h 
"y are employed in skilled, semiskilled, clerical, sales, and kindred jobs 


A Break TABLE 3 
AKDOWN or THE Major OCCUPATIONAL GROUPS AFTER REHABILITATION 


OF THE 1,521 EPILEPTICS 


Occupational category Number Per cent 
Ski 3 
cheng and semiskilled workers 391 25.7 
ers sales, and kindred jobs 389 25.6 
nu Workers 268 17.6 
en workers 146 9.6 
Agric] workers and homemakers 122 8.0 
ro Жн ме and kindred workers 116 7.6 
esi semiprofessional, and 
N agerial occupations 89 5.9 
Vote 
wh 21 or 6.0 Per cent of the 1,521 persons rehabilitated were self-employed. 
Which . . 
little кы be due to the сазе by which these jobs are obtained, often with 
r : 


i which the epileptic faces in obtaining employment. Both of these 
fa x 4 > 
8S are in agreement with the study of Brinn and Smith (5). 

Eee S A ^ 

Pecial interest to counseling psychologists is the economic status of 
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i i ir closure 
the epileptics at the time of their acceptance and at the time of their eg 
s rehabilitated.* There were 1,299 or 85.4 per cent who were €: Ee 
as acceptance. Of this number 274 or 18.0 per cent had never wor 
a $ 


f her: re 973 or 64.0 г zh В а n their 
ге. еге we 4 per cent who were dependent o 
ore. р 


А . : ort 
families for major support; 159 or 10.5 per cent on relief for major supp! 


(of this number 149 or 9,8 per cent were on public relief); 428 or 28.1 
per cent were married, and 466 or 30.6 per cent had dependents. and 
There were 161 or 10.6 per cent who were farmers or family workers к 
1,360 or 89.4 per cent receiving earnings. The estimated annual кете 
of the 1,360 persons the first year after rehabilitation was $3,125, he 
There was an increase of earnings of the group from $279,300 before ov 
habilitation to $3,128,100 after rehabilitation. These results strongly supP 


дс, {һе 
the advisability of guidance, counseling, training, and placement of 
epileptic which has already been recommended (8, 12, 15). 


D. RESEARCH WITH THE EPILEPTIC 

It would have been interesting to h 
pattern analysis had the Wechsler-Bell 
to this group of non-institution 


Е res 
ave done an JQ and subtest E 
evue Intelligence Test been assig 


Р пі 
alized epileptics,® although Collins (6) е 
the average IQ of 400 office patients to be above the norm. Ano 
interesting facet would have been a history 


whether this would have Бе 
A job follow- 


; ‚ment 
, the reasons for leaving шоу, 
tions by code number classi 


У , ults» 
the EEG examination pan 
Y of the dosages may have pr 


dicate the directio 


«y 
А қ Перу 
n which future studies оп ері 
to job counselin 


£ of the epileptic, inent 
nselors and psychologists in this work, the pert! tary 
| ed in this study should be gathered on a supplemen 
form for his Personal use, 


re 
; aa 
In terms of the tw. study we have seen that ther 

any number of opp iti i 

BEE 


4 Note data р 
5 This writer (4) did 


„———. 
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difficulty in obtaining employment either because of his physical and/or 
emotional handicap(s) or because of the attitude of the public towards this 
disability, 
The information that was gathered concerning the epileptic from this 
Study may be summarized as follows: А 
1. The number of men were appreciably more than the number of women 
although the incidence of epilepsy occurs equally among both sexes. 
" 2. The largest number of these epileptics were of the white race although 
Exact comparable statistics” are not available. . . 
3. There were a large number of epileptics who were not married which 
May be due to a restriction by some 17 states. . | . 
+ The average age of onset for the 1,521 epileptics was in keeping with 
© findings of other studies. E 
at There was little that was known about the cause of their epilepsy. 
his bears out the necessity for the encouragement and support of the 
Societies, associations, and organizations which not only assist these people, 
Ey also serve the vital róle of informing the public about the facts of this 
ability so that a healthy, realistic public attitude may be taken towards 
the epileptic, 
6. The effectiveness of job counseling, guidance, training, and placement 


of the epileptic was analyzed and discussed with cues for counselors and 
Psychologists, 


th 


859 We saw the importance of considering compensation used by the 
Pilep 


degree o 


tic in the selection of an occupation. 

© saw that the amount of counseling should be proportional to the 

f Prejudice to which the epileptic is exposed. | | 

бе di he information gained from this study, if representative of the epilep- 
› Should prove helpful in the counseling process. 


oe he direction which future studies of epilepsy should take was indi- 
ed, 
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A COMPARISON OF ADJECTIVAL ANTONYMS 
BY SIMPLE CARD-PATTERN FORMATION* 


Departments of Psychology, Rutgers University and University of Portland 


Bruce M. Ross AND Nissim Levy 


A. THE PROBLEM 


is = — a description of the thinker as a consumer of categories (2) 
Фын T aem of category labels that are commonly classed as antonyms. 
space and oe 152-153; 327-328), in his conceptualization of a semantic 
— рг d semantic differential procedure which makes use of adjectival 
old y has called attention to the desirability of measuring adjectival 
ft sus К, methods which are not dependent on the circular procedure 
scale dio ato against other adjectives. The present study avoids rating 
stion ar in comparing antonyms, but is restricted to a simple pro- 
ard card-pattern formation elicited from three antonym pairs— 
TR seas ым simple-complex, common-unusual. | | 

бе of fhe учан, for each of the three adjective pairs employed, that 
distributio a pr in each antonym pair would produce a more compact 
T oe Сои the other—hence a less ambiguous use of that adjective. 
a! resis was based on the peculiarities of customary usage which 
ful” as pte esthetics (and possibly morals) “the good, the true, and the beauti- 
YPothesis « lp in any sample of events, if not entirely singular. This 
the an nn antonym differences is contrary to the assumption of 
Usage dif ic differential, Also, in an attempt to locate possible developmental 
compared erences, card-pattern distributions of a fourth-grade group were 
with distributions from an Ivy League college student group. 


т В. METHOD 

ee RN was administered in elementary psychology laboratory 

ourth-erade ч University to obtain an adult sample of 100 8s and to 100 

sland wid students in classes from successive years in the Bristol, Rhode 

Patterns V ic schools to obtain 100 child Ss. Not more than three. faulty 

for both vere produced by either group for any adjective. Sex distribution 

Indi кка was about equal. | 

vidual Ss were given 10 playing cards, five with red and five with 


* 
42 


cl 


ecei : . . Қ 
are in the Editorial Office on November 1, 1959, and published immediately 
town, Massachusetts. Copyright by The Journal Press. 
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blue backs, and told to select any nine cards to form the “most — 
pattern you can make by putting the cards in a square with three Bp ШҮ 
three columns.” Subjects marked the patterns they composed on Br 
prepared answer sheets. Subjects then shuffled all 10 cards and were pe 
to make and record the “ugliest” pattern possible in a three row by t i 
column format. 'The procedure was Tepeated in the same way for paea 
formation of “simplest,” “most complex,” “commonest,” and “most фиш 
in consecutive order. The same directions and procedures were adopte 
mutatis mutandis for the fourth-grade students, 

An empirical classification System was e 
all obtained patterns. The large nu 
produced were reduced to 23 patter 
pattern classification in three w 
regarded as to whether red or bl 
all patterns that were alike if r 


stablished by the Es in classifyin’ 

mber of potentially different a 

n categories by collapsing the EN ы 
First, all color distinctions were 

ue was in the majority or minority. Second 


53 irrof 
otated were classed together, Third, m wise 
images of a given pattern and all rotations of the mirror image were like 


classed as a single pattern, Two Patterns, the diamond and cross, had si 
rotational or mirror-image Permutations, Eight other patterns had rotation’ 
permutations but no unique mirror-image Permutations, The remaining 3, 
pattern categories had both unique rotational and mirror-image permutation” 
Thus, cach of the Pattern categories in this latter group had a total of ya à 
possible permutations, ог 16 Permutations if color differences were alle 


ays. 


C. Resurrs AN 


The degree to which tot 
to each antony, 


the amount of 


D Coxcrusions 


d 
distributions of patterns р. 
Out can be indicated by pr 
H statistic, (Н is a biased o y 
› PP. 65-66) suggests that if ™ ri 
rection formula cannot be ee 
: : an, 
Table 1 Presents the H y i ly они а 23 садоў 
basis together with H ng from 0 to 1.00 that is the er 
lr "sad d. irically produced to the maximum number theo 
cally possible (H/H max). The results in Table | 
children and adults for “ugly,” “complex,” and “ 
indicate many different Patterns were formed with little favoritism 
individual Patterns, For “beautiful,” favoritism y. 1 d e lowe 
for both children and adults than for “ugly,” le? “ 4% “simple” 5 
“common” that the only s Don n n ай” 


reb an index varyir 


e 
ао: аана кус 
1 show similarities bet $ 


“adi 
unusual"—high На 17^, . 
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appear. For both of these adjectives the | 
m п by lower Н кк. 
istributions, as shown by lower m я 
oe tte of significance are not available for the roer which 
foren wi 
different distributions, some interest attaches to the consistency " dispersed 
al es of approximately .85 appear as H,a values indicating we ests that 
ds ei tions and consequent favoritism. This Fo produce 
istribu f с This sug 
the Es’ empirical category reduction scheme did not artificially 
category favorites to any large extent, 


/ 
қ s М equency 
A second type of analysis ¡s presented in Table 2 in which the freq 
ОЁ repeats by the same $ of the s 


t 
mpac 
adults produced more comp 
rel values. 


lack of category 


ither 
are above seven for op 
same 23-category ee 
: + the moda 
а - The fact that Н values below х kn chis 
85 level are found with some adjectives can be explained in pa jective’ 
à ; ad 
favoritism tendency to use the same Pattern. with two or more 


{е 
; ө an; 
High repetition frequencies further Suggest that within the ee 
experimental situatio erlapping concepts are being invo 


n partially oy, “common” 
is evident that with the adult 54 "beautiful-common" and en wit 
simple” have © produce repetitions than is the е ition 
“beautiful-complex” is relatively favored as a тере 


rer 
P. ortainty P 

The former result implies the smaller une partly 
viously noted in the “common” distribution ; while the latter resu 


for 
a E ults 

explains why » who used more categories than the ad taint!’ 
“beautiful,” same time have greater distribution unce 


are presented. The 


TABLE 2 SunJEcT 
FREQUENCIES OF REPEATS or THE SAME PATTERN CATEGORY py THE $АМЕ 
dren 
Adjectives Adults Childs 
Beautiful-Common 39 E 
ommon-Simple 20 11 
eautiful-Simple 8 14 
eautiful-Complex 5 
а Mi 


ent 
With reference to Specific Patterns Produced, by far the most freq" d 
Contributor to Tepetitions With both ch; 

pletely Symmetrical di 

the “simple” distributi 


mmon elements without аге? 
а single Category of this sort as compared to 13 chi eight 
: ‚ eig 
Except for this same pattern Category, which Was also produced bid „rich 
adult Ss to ‘common,” all other “common” Patterns had either ve 
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or horizontal mirror-image symmetry. Some exploratory work reported by 
Ridderheim and Levy (+) bears on the finding that the children's distribution 
for “common” did not show a similar compactness by demonstrating that, 
as tested by a reversal learning situation, most children at the fourth-grade 
level have only partially mastered the bilateral symmetry concept. 

We would conclude from our results that: 

1. Some conceptual arcas or hypotheses for adjectival pattern labels are 
More agreed upon by adults than by children; ©. 

2. Antonyms describing patterns often do not produce similar category 
“sage, since one member of an antonym pair subsumes some distinct concepts, 
while the negation or contradiction ‘of such concepts is not necessarily itself 
Productive of distinct concepts of equivalent singularity ; | К 

3. The postulation of antonyms as being of equal and opposite semantic 
force is а convenient but probably artificial assumption in the description 
of simple patterns. 
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2. AND PRIMARY REINFORCEMENT: 
IED GOAL SITUATIONS AS REINFORCEMENT 
IN MAZE LEARNING OF RATS* 


Department of Psychology, Uniwersity of Utah 


BEATA JENCKS AND PAUL В. PORTER! 


u 


A. INTRODUCTION AND PROBLEM 


... bu Hull’s hypothesis of identity between need reduction 
к зы es са (8, Ch. VI) have reasonably well established the 
System bene ds wo can reinforce a habit even with the receptor 
fected фу fusadd pes 3, 19) and that primary reinforcement may be ef- 
емесіне ex ла which are not need redueing (e£ 16, 18). Studies 

xploratory behavior, novelty, and curiosity are also pertinent to 


Hull's identi : 
s identity hypothesis. Manipulation is reinforcing to monkeys (7) and 
(3). Rats can be roused 


so is vis el м 3 
en sual access to a more spacious environment 
cater eff "ne 
dien ter effort by stimuli of greater novelty (1, 2, 4, 12, 15, 20) or 
al сог 59190 $ 
mplexity (6). Further, rats have acquired both maze and bar-press 


habits 
ые». therefore by an opportunity to explore a relatively 
what more spacious environment (11, 13, 14). 
bea 5. authors just cited used the word novelty to de- 
didi белес лей “in ae always was the use strictly appropriate. If we 
ноаен A ws ty qua novelty is a reinforcer, the 8 must not be 
anticipation 42 the character of the incentive lest there be objective 
a familiar dee he must gain the incentive through behavior performed in 
Я not B ting, Le, the novel object must not be present. Incentives 
cielo e reg attractive to the S (like, ер, а sweet taste), ог 
to be eer heme sive (like, ер, an electric shock), nor should the behavior 
ced be provoked directly, «reflexly,” by the situation (like, e.g., 


exploration). 


Although several of 


and continue to perform on 
with incentives chosen hap- 
al’s ability to discrimi- 


a rat learn 
ely novel, 
the anim: 


" fe rung now posed is: Will 
hazardly у 2 rewarded by e p 
Ni q. > their variety limited only by 
ice experimenter's ingenuity? 
* " 
ai Pad in ба Editorial Office on 2 
, Massachusetts. Copyrig 


1 Th own, y 
of Gab ee is based upon a thesis submitte 


lovember 9, 1959, and published immediately 


ht by The Journal Press. 
d by Beata Jencks to the University 
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B. Metuop, SUBJECTS, AND PROCEDURE 


The maze was a six-unit elevated T, copied from Miles (10). It termi- 
nated at a small table, 12” x 20”, whercon the incentives might be placed. 

Three groups of 10 naive adult albino (Holtzman) rats were used. Each 
rat was separately caged and supplied with food (Purina Lab Chow check- 
ers) at all times. All were given two weeks of preliminary training during 
which they were familiarized with one section of the maze and with the goal 
table. Further, throughout the preliminary training and the experiment it- 
self, all rats were fed in their home cages once a day a paste of ground 
Purina Dog Chow and water. Becoming used to this regimen, the rats 
reduced their eating of dry food and tended to wait for the paste which 
was given about one hour after the daily handling and training. 

In maze training, Ss were given one trial each day. One control group 
always found Purina paste on the goal table; the second control group found 
the table empty and was picked up immediately. The third (experimental) 
group found a new incentive every day: (а) the table carpeted with cotton, 
(b) a descending ladder replacing the goal table, (c) a dish of Purina paste, 
(4) being picked up as soon as they reached to goal, (e) a blast of air from 
an electric fan blowing across the table, (f) a Strange rat, (g) a perfume 
stick, (Л) a dark enclosure instead of the open table, (4) shredded paper 


piled deep, (j) nails strewn on the table, (k) no table, empty space, (/) the 
empty table, А 


t ‚no а goal during the first three days of the 
experiment were eliminated. This left seven in the food group, eight in the 
pick-up group, and eight in the variety group. 


C. Resurrs 


The scores analyzed were the total number of cul entrances on Trials 2 
through 12. A simple analysis of variance (9, Ch. XV) gave an F between 
groups of 8.2, with 2 and 20 df. The £ values associated with comparisons of 
the several means appear in Table 1. The variety-rewarded group performed 
as well as the food-rewarded group; deviant, however, was the pick-UP 


1 between mea 
Groups compared ime кез df 


Food vs. Variety 


4 0.4 
Food vs. Pickup 2.5 25 13 
Variety vs. Pickup 6.0 25 14 


A 
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group. i y th 
| р I 1 shows the means of the errors made by the three groups 
The ra т err iety i rou n Day 
чи large number of ors made by the variety g ро: ау 6 is 
e think, a consequence of the noise i à i h 
Ы of the electric fan, from w. 
= th | ft 3 which the rats 


FOOD = 
VARIETY— 


PICKUP 5-9 


ERRORS 
— V Q hU o .-J0 о 


= u 

Eze $ 22 

zPHag E 

ы к005255%%2 Б 

9559922в258222 

| >3456789101112 
DAYS 


FIGURE 1 
ARE THOSE PRESENTED THE VARIETY 


МЕ 
EAN ERRORS PER TRIAL: INCENTIVES INDICATED 
GROUP 


D. Discussion 
we intended to use a succession of re- 


As intimated in the introduction, 
and to preclude any objective 


wards of little “intrinsic interest” to the rat 
anticipation. The rewards varied considerably in their individual attrac- 


tiveness, but not many, we hazard, would be preferred to the food, once 
familiar. Nonetheless, as presented, the cumulative effect of the varied in- 
Centives was attractive—as attractive as food. If we appeal to an assumption 
that certain of the rewards were individually more attractive than the food 
and supported the behavior by way of partial reinforcement, it follows that 


the partial reinforcement resulting is unexpectedly effective. 
impossible ; anticipation can only be 


To control anticipation is, of course, сап OF Н 
there was objective anticipation, It 


made inappropriate. If we assume that 
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follows that there would have been parallel frustration. If present, such 
frustration should have hindered performance of the variety group. _ | 
The least demanding explanation of our results is Sheffield s (17) — 
that reinforcement will be produced by any stimulus which clicits ұлына 
matory behavior—in this instance persisting investigation of the stra Е 
incentive. A generalization which seems to fit all the facts is that 7 
stimulus whatsoever has a relative incentive value which is not zero, althoug! 


it may sometimes be negative; only after the animal has had an opportunity 


: R id 
to learn an appropriate response—to approach, to disregard, or to avoid, 


can we classify objects in the classic trilogy of positive, negative, and neutra 


Stimuli are not neutral, and when they appear to be, it is because they have 
been habituated. 

In the present experiment, in spite of relatively low deprivation, add 
activity of the food group and the variety group remained high. Variety 
seems to act very well as a reinforcer in rats, 
able to react to a "promise of novelty" 
Therefore, primary reinforcement should 


and the animals seem to be 
at a spatial and temporal distance. 
be so defined as to include novelty- 


E. Summary 


Three groups of rats were given 12 trials on an elevated multiple T-maze 
the first, 7 rats, was rewarded with a preferred food ; the second, $ rats, Was 
Just picked up at the goal; the third, 8 rats, found a different incentive eneh 
trial. The food and variety groups performed equally well, both reliably 
better than the pick-up group. These findings are interpreted as indicating 
that primary reinforcement must be so defined as to include novelty. 
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EFFECT OF PSYCHOSTIMULI ON TECHNICAL PERSONNEL* 


Hercules Powder Company, Inc. 


Harry TIPPER 


A. SyNopsis 


қ The following paper describes an experiment, in a real business situation 
u : s Е 
t under relatively controlled conditions, to influence the performance of 


engi i 4 "Wr Ё 
gineering and technical employees. Ап objective index of results was avail- 


ab s e 
n Personnel performance, measured by results, improved significantly. 
Methods used are applicable by any management concerned with specialist 
employees. 

B. THE CoMPANY 


The business situation in which the experiment took place is representa- 


tive of many fabricating and construction firms which render a technical 
service to industrial customers. In the present instance, the service was per- 
formed to the customers’ designs and specifications. Actual performance of 
the work was dene by mechanics under the supervision of engineers. In- 
terpretation of customers’ requirements was made by engineers or technicians, 
both for bidding purposes and for job performance. As is common in situa- 
tions where competitive services cannot be differentiated in finite terms, 
orders were obtained almost invariably on à lowest-bid basis. 

Ownership and management of the firm was in the hands of three graduate 
engineers and a business administration graduate who supervised accounting 
and office management functions. The first three acted respectively as general 
Manager, production manager, and sales manager. The same executive 
Personnel had been with the firm for more than 10 years, essentially in the 
same positions indicated by their titles. 

The firm was located in the suburbs and, both by location and the natural 
tendencies of its managers, was relatively isolated from interchange of ideas 
with managers of competitive or comparable companies. Management pro- 
cedures were highly developed and formalized; tending to inhibit contacts 
between managers and customers, ОГ managers and employees in general. 
The entire office group with which we are concerned numbered only about 


20. 
I 
er 19, 1959, and published immediately 
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C. Tue SUBJECT Group 


The part of this company given special attention is the engineering e 
who analyzed customers’ drawings and specifications, and prepared detar ың 
estimates. This group comprised three to six men, mostly graduate enginee 
with five to 20 years experience. | ‚_ йб 

Their analytical procedures were extremely detailed. They require hes 
pricing of every piece of material to be purchased and estimates of the pi 
content of every operation to be performed by mechanics. As a guide to this 
estimating process, tables of unit costs had bee; 
ing records. Experience records on 
consulted to provide a cross-check o, 
pared. The finished estimate w 
automatic check-list of estimatin 


n made up from cost account- 
all previous jobs were kept available and 
n the validity of each estimate being pre- 
as compiled on a form which provided an 
8 Steps so that checking of the estimate could 
be made by verifying individual items, as well as by 
costs of previous jobs. P 
Nevertheless, individual judgement on the part of the estimator was still an 
important factor in the final price. It effected his concept of how the job should 
be done. It influenced the weight he gave cach separate cost item. It was E 
principal element in determining the amount of contingency to be allowe 
for in preparing his final bid. 
Hence, bids on the same 
by more than 100 per cent 
identical. The very det. 
effort to minimize this f 
did not necessarily resu 


i i rer-all 
comparison with over-a 


job from competing companies frequently varied 
where, on other occasions they might be almost 
ailed estimating procedure had been developed in ап 
actor of judgement, Although this method, therefore, 
It in the correct bid, it had the effect of giving pe 
mators and management confidence in their estimates: even if it were double 
the lowest, it was the “right” bid. ; 
This procedure, of Course, was extremely time-consuming. A single estimate 
would often require several man-months of analysis and compilation. De 
the daily work tasks of this technical group comprised concentrated oe 
to a vigorous routine. Since the philosc Е. 
greater the Productivit nore sales, management emphasis 


= " a = ‚qrjation 
5 routine unrelentingly, with as little vari 


m t 
ophy of the management was tha 
У of estimates the m 
was laid on maintenance of thi 


in activity as possible, 


D. EFFECT or THE EXPERIMEN 

The experiment performed was dir 
provide variation in the level of 
carried out over a Period of seven 


T 
э +0 
ected at this latter point: that enn 
. F wa 
attention and psychological focus. It inst 
al 
months. Its effect can be measured ара 


^ 
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and 11 months following. The experi- 
h because there was no other change in 
licies remained stable over the 


a period of three years preceding it 
ment can be isolated and treated as suc 
work procedure. Likewise, management po 
entire period. 

The effect of the experiment can be 
make a sale, it was necessary to submit the low 


measured in terms of sales since, to 
bid, usually against two or 


more competitors. 
The gross effect of the experiment can be 
monthly sales (Table 1). 


seen in the table of average 


TABLE 1 
1953 143. 
1954 179. 
1955 14. 
1956 Д 
1957 260. 


1955 (9 months) 


even months of 1957. Comparing this 


The test extended over only the first 5 1957 n 
hly sales are indicated in Table 2. 


term only of the same years, average mont 


TABLE 2 
1953 D 
1954 252. 
1955 72) 
ae 409. 
1927 106. 
1958 


Thus, the test period produced volume more than double the average of 
these comparable periods. 
The same results can be note 


time (Table 3). 


d if we compare sales as a factor of estimating 


TABLE 3 
Est. man-mos/yr Sales per est m/m 
1954 47 к 
1955 44 = 
1956 35 E 
1958 ы 20.5 
1958 (9 тоз) 45. 


i sales per 
Examining the immediate time of the experiment, we find that p 
d in Table 4. 


estimating man-month were a5 indicate 


148 JOURNAL OF PSYCHOLOGY 


TABLE 4 
1956 33.8 
1957 (1st 7 mos.) 111.6 
8/57 to 7/58 19.4 


In the situation under consideration, we were breaking up a process 
which was designed to produce the maximum quantity of estimates and 
substituting for it one which would produce maximum results. We were 
reverting, in other words, from maximum mechanical efficiency in order to 
gain human factors. This drop-off in effic 


iency can be noted, also, in the 
figures. 


The gross volume estimated per man-month went as indicated in Table 5. 


TABLE 5 
1953 700. 
1954 851 
1955 862. 
1956 876. 
1957 535. 


per cent both years, while the 


creased from 4 per cent to 12 per cent. 


ini : T he 
btaining these results was simply to inject into d 


. а 
ne with customary policy) m 
57. It is interesting. that apt 
cial influence on the sales resu 


. . H i Ый 
у technical Organizations, there was virtually no social co 
tact between managers i 


and staff during office hours. Even in coffee breaks 
and lunch periods, s act was negligible, In the same way 
there was no attempt ` i 
for group performance, This technical 
intensive mental effort in a 
that of a man ona treadmill, 


ing 
group, therefore, was perform 


" х è in to 
psychological] environment which was akin 


^ 
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In the particular situation, little cou 
effected permanently. During the test period, however, it was possible to 
make contact with the group, once or several times a day, to break into 
routine, to provide psychic stimuli to performance, and to exchange mutual 
encouragement over success. It is interesting to note that such small effort 
could have such important results. Certainly, they should encourage any 
management to give due regard to psychostimuli in their employee relations. 


14 be changed and nothing could be 


Hercules Powder Company, Inc. 
Rocky Hill, New Jersey 
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PRODUCTION OF CROSS-TOLERANCE TO PSYCHOSIS- 
PRODUCING DOSES OF LYSERGIC ACID 
DIETHYLAMIDE AND PSILOCYBIN* 


Biological Laboratory, Cold Spring Harbor, New York; and South Oaks 
Psychiatric Hospital, Amityville, New York 


Н. A. Авклмѕох, A. Коо, B. SKLAROFSKY, AND J. STACHE! 


It has been previously demonstrated (4, 5) that 1-methyl-d-lysergic acid 
diethylamide (MLD-41) produces in man a marked cross-tolerance to 
d-lysergic acid diethylamide (L$D-25). MLD-+ is less toxic than LSD-25, 
having about one-third of its psychotomimetic activity (1). Production of 
cross-tolerance to LSD-25 by MLD-41 occurs not only in nonpsychotic 
subjects but also in hospitalized schizophrenic patients (9). These data 
focus on the possibility that, if the schizophrenias are produced by a dis- 
turbance in biochemical mechanisms analogous to that resulting from the 
administration of mescaline, LSD and similar substances, comparatively non- 
toxic molecules might be administered therapeutically to produce tolerance 
to the endogenous chemicals that might originate schizophrenic states. In 
accordance with this concept, developed mathematically with Gorin (3), our 
Present studies on cross-tplerance have been conducted not only using lysergic 
acid derivatives, but also employing a new psychotomimetic compound re- 
cently synthesized by Hofmann (8). He first isolated it from the Mexican 
mushroom, Psilocybe. The active principle, called Psilocybin by Hofmann, is 
2 phosphoric acid ester of 4-hydroxy-dimethyltryptamine. 'The indole ring 
'S possessed by Psilocybin in common with lysergic acid. 

Exposure of Siamese fighting fish to concentrations of 100 pg of Psilo- 
cybin in the outside liquid showed nothing worthy of note. However, when 
the fish are injected intraperitoneally with 25 „g of Psilocybin, their reactions 
are identical with those produced by LSD itself. The nose up-tail down 
Position, excitation and kink in the tail are all readily observed (2, 7). 
Thus, LSD and Psilocybin in the fish may affect the same enzyme systems as 
do the respiratory enzyme poisons (6, 10). 


In man, studies on cross-tolerance were carried out as heretofore. “The 
m 
* 2 
а pReeeived in the Editorial Office on November 20, 1959, and published immediately 
дөуіпгеготгш, Massachusetts. Copyright by The Journal Press, 
а investigation has been aided in part by a grant from the Josiah Macy, Jr. 
eu манол, New York, №. Y. We аге indebted to Sandoz Pharmaceuticals for the 
Pplies of Psilocybin and LSD-25. 
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effect of Psilocybin itself and production of cross-tolerance by MLD-41 and 
LSD on man were obtained by giving it to the same group of five nonpsychotic 
test subjects who have been used in the study of LSD-25 and its derivatives 
for the past five years. All the compounds were administered orally either 
in distilled water or, in the case of Psilocybin, in capsules containing up 
to 2 mg of Psilocybin per capsule. Development of cross-tolerance to LSD 
by Psilocybin or to Psilocybin by MLD-4] and LSD was achieved by ad- 
ministering these drugs at home for five to 12 days ahead of time in increas- 
ing doses. In general, the procedure followed was that described heretofore 


es tolerance to itself, symptoms developed 
оше, and our subjects were cautioned not 
oor occupation while under the influence 
of the drug. Our most sensitive subject to Psilocybin (C.G.) developed 
hin six days and was able to take 15 mg 
without serious symptoms. Another subject 
(M.Z.) took 103 mg of Psilocybin in increasing doses for 14 days and was 
bin with only minor symptoms. The method of 
measurement of responses to all drugs was that described heretofore. A 
questionnaire consisting of a first Part containing 47 questions and a second 
Part used as a short mental rating test of nine reactions was employed. 


Positive responses to the questionnaire are added, irrespective of the intensity 
of the response. Because MLD can be m 


LSD. MLD produces tolerance to itself very rapidly, and for this reason 
large doses of MLD may be safely administered. We have summarized for 
this Preliminary report only those experiments on cross-tolerance (Table 
1). Actually, in this particular series of experiments on the group of five 
(now six) subjects, 101 experiments were needed for obtaining controls, 
randomization, cross-over design, and placebo data. These data will be 
published in full elsewhere, Inspection of Table 1 shows that in all six 
subjects and in all 15 experiments that have been performed on production 
of cross-tolerance between LSD, MLD, and Psilocybin, cross-tolerance was 
observed, using our questionnaire method of observation in every case. It ® 
our impression that Psilocybin is more effective in producing cross-tolerance 
to LSD, with the dosages and method employed than the cross-toleranc® 
produced by MLD and LSD to Psilocybin, Perhaps a better indication 
our criteria of cross-tolerance Production is given by the fractions following 
the words listed in Column 4 of Table 1. : ese 


MR The numerator of each of th 
fractions is the tota] number o 


st 
f responses to the questionnaire when the t€ 
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TABLE 1 
_The effect of pretreatment of nonpsychotic subjects by 1-methyl lysergic acid 
diethylamide (MLD-41) and Psilocybin on test doses of Psilocybin and lysergic acid 
diethylamide (LSD-25) in a study of cross-tolerance production. Note that cross- 
tolerance was observed in all cases. The fractions in the fourth column are the ratio 
of questionnaire responses with and without pretreatment. 


TA Pretreatment Test "Tolerance to 
Subject dose dose test dose 
R.B. 1175 ug MLD 6 mg PSI Partial (2/5) 
4325 ug MLD 8 mg PSI Partial (2/9) 
103 mg PSI 75 ug LSD Almost complete (< 3/7)* 
J.G. 4300 ug MLD $ mg PSI Almost complete (1/29) 
67 mg PSI 75 ug LSD Almost complete (3/20) 
600 pg LSD S$ mg PSI Almost complete (2/29) 
D.V.G. 1175 ug MLD 6 mg PSI Complete (0/10) 
4325 ug MLD S mg PSI Complete (0/14) 
: 103 mg PSI 75 ug LSD Complete (> 0/8) 
M.Z. $15 ug MLD 6mg PSI Almost complete (3/10) 
4325 ug MLD 8 mg PSI Partial (9/18) 
103 mg PSI 50 ug LSD Almost complete (3/27) 
а 50 mg PSI 50 ug LSD Almost complete (4/25) 
.B, 1175 ug MLD 6mg PSI Complete (0/10) 
227 103 mg PSI 75 ug LSD Almost complete (< 8/18) 


* Seven responses were to 50 ug LSD. 


dose was administered after pretreatment, while the denominator represents 
a value for the responses to the questionnaire given by control experiment 
with the test dose or less where no pretreatment dose had been administered 
the weck before. Note that in every case, without exception, the value of 
the fraction is one-half or less. The data do not convey the remarkable 
blocking effect produced, for example, in Subject D.V.G., who has a most 
Severe reaction to 75 ug of LSD-25 but who is able to take this dose of LSD 
with no symptoms whatsoever after pretreatment with Psilocybin. Table 1 
illustrates that there is an important variation between subjects in the ability 
to develop cross-tolerance. What the mechanism is, we do not know, al- 
though Subjects J.G. and D.V.G. are the only two female members of the 
group. 

It might be conjectured at first that the presence of the indole ring was 
Primarily responsible for the production of cross-tolerance. This is not 
quantitatively borne out by our unpublished studies of cross-tolerance pro- 
duction by other similar compounds, LAE, DAM, and UML, which show 
* Wide variation in effectiveness. Further experiments with d-lysergic acid, 
itself, and compounds similar to lysergic acid diethylamide and derivatives 
and congeners of the hydroxytryptamines are planned. In any event, these 
data indicate that there may be a common mechanism responsible for the 
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production of the induced psychotic states in man by compounds of this Pr 
In other words, is the enzyme mechanism in the psychoses induced p end 
and Psilocybin the same? Further investigations of the nature о ы 
mechanism, such as those we һауе Берип, employing the respiratory — 
poisons in Siamese fighting fish, may lead to a solution of the problem, c 
only of the genetic and enzyme processes connected with the experiment: 


psychoses in man, but also those processes accountable for the schizophrenias 
themselves. 
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THE SPAN OF HUMAN DEVELOPMENT* 
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The nature of growth has engaged the attention of students in all branches 
of science, and the concept can as usefully be applied to societies or to crystals 
as to human beings. The common core is great enough so that the existence 
of a general theory of growth is suggested, and principles derived from lower 
levels of life can be used to understand higher levels. Continuous growth at a 
constant rate is rare in nature. Even in undifferentiated cells the volume of 
the mass increases more rapidly than that of the surface from which nutrition 
is obtained, producing a gradually declining rate of development toward a 
limit. All human growth turns eventually into declining rates. For example, 
the addition to the body of new cells shows deceleration. The development 
of mental ability follows the same general trend as physical development. It 
is also rapid at first, then slows down. The simplest growth curves exhibit 
an ogive shape with the absolute growth being small at first, rising to a 
maximum and then declining. Human growth, characterized by change in 
size and differentiation whether in anatomical structure ог in physiological 
or psychological functions, is much more complicated. For example, the thy- 
mus regresses while other body systems are building up. Thus there are 
combinations of superimposed curves, a summation of many part processes not 
necessarily moving in the same direction. 

Similar statements may be made about behavior. In early childhood we 
sce simple and direct adjustive activity and a narrow range of manifestations. 
Indirect response patterns are evolved when direct ones are no longer suffi- 
cient, For example, academic achievement may compensate for physical 
inadequacy and bullying may obscure an underlying “inferiority complex.” 
As development continues we see less direct adjustive activity and note that 
indirect activity becomes increasingly complex. This complexity of adult 


behavior is undoubtedly what has obscured the developmental picture in later 
years, 
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It is well established that development follows a specific sequence in child- 
hood and infancy because the direct behavior of the child is easy to observe. 
The senior author interviewed several hundred mothers of children from one 
to 12 years of age. The number of “behavior” problems per child at any 
given age level was found to vary from one to six. For example, temper 
tantrums, fears, jealousy, and over-sensitiveness tend to increase up to age + 
or 4% and then to subside. Since these occur in over 50 per cent of normal 
preschool children, they cannot sensibly be regarded as neurotic behavior. 
Anorexia is most common from 272 to 5, soiling and enuresis decrease with 
age. Thumb sucking decreases as пай biting increases. Masturbation and 
restlessness in sleep show no trends with age in the preschool period. Some 
behaviors such as temper tantrums drop out, only to reappear later. Others 
rarely recur once they have dropped out. In childhood, the incidence of prob- 
lems is greatest in the 5th and 12th years, with girls a little earlier. Nega- 
tivism reaches its peak at 214. If parents can be persuaded to be patient this 
stage will not be greatly prolonged as the next is coöperativeness. It may be 
that the course of adult life follows just as regular a sequence, but to demon- 


Our main thesis is that developmental psychology should not be seen as 
Stopping at puberty. That, contrary to the commonly accepted stereotype in 
our culture,3 developmental factors continue to be of great importance 
throughout the entire life span. Biological time appears to be different from 
chronological time. We suggest that change is a constant factor. An indi- 
vidual progresses by fairly steady increments with acceleration and decelera- 
tion from time to time. The value Judgments implied in using “development” 
to a certain point and then “decline” present a semantic fallacy. 


One reason for the conventional view that development stops at puberty 
may be found in the history of developmental studies. Originally, curves 
of growth and decline were based upon Cross-sectional сай Next cam 
hildren, making available in the literature 
ted measurements of a number of variables 


development to which were appended en 

opulation, typically showing decline from the 
а y g decline 

age of puberty or early adulthood in the function portrayed. Only recently 


have the populations involved in longitudinal studies in the behavioral 
sciences reached early middle life, To the surprise of the investigators, these 
subjects did not show cessation of Progress at puberty and subsequent de 


3 TT i A 
Example: Several middle-aged movie stars refuse to play the rôle of father- 
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cline, but rather are still increasing, at least in respect to cognitive functions 
(which can be described parametrically more easily than can emotional or 
relationship variables). 

This history has two implications for our thesis. First, the point of view 
we are presenting as novel in this paper may be generally accepted by the 
time the subjects of longitudinal studies reach their fourth, fifth, and sixth 
decades.* Second, we do not mean to imply that such things as traditional 
measures of mental age or physical growth will continue to increase through- 
out the entire life span. A man of 20 may be able to solve arithmetic prob- 
lems faster than he will at 60, but at 60 he will be wiser. Who is to say 
that only the former may be called growth and the latter must be labelled 
decline. One study (1) has shown that test ability declines if the subtests 
contain visual and motor components and increases for subtests involving 
materials that depend on continued learning. Osler has asked: “What have 
bright eyes, red blood, quick breath, and taut muscles to do with philosophy ?” 
The faculty of the Hastings Law School are all emeriti over age 65. Several 
Jurists over 90 have successfully represented large corporations in recent 
years, 

Of late, there is an increasing focus on the correlation of physiological 

and sociological findings. The point of view with which we are taking 
Issue, in which development is seen as ending at puberty, is an excellent 
illustration of this. For what could be more physiological than development, 
nor more socially determined than viewing everything after early adulthood 
as decline rather than development. The Chinese would certainly find this 
incomprehensible, and could be expected to see all of life as preparing for 
the desirable condition of old age. Without belief in immortality life to 
many people seems short and brutish. In the absence of such a belief, youth 
and especially adolescence may well be overvalued. It is difficult to stand 
Y and experience gradual loss of one’s own teeth, vision, and muscular 
Strength, To those who believe in post mortem reward, however, all of 
life may be seen as a stepping stone to happiness in another world and the 
body beautiful” and youth become of relatively less importance. 

Paradoxically, the value of a man used to be measured by his muscle 
Power and that of his slaves. The discovery of the steam engine, repre- 
Senting the machine age, should have changed at least this emphasis. Only 
recently has muscle power given way. The use of coal, oil, gas, and uranium: 
18 seen as a stepping stone to a nuclear age. If loss of muscle power was the 
an. 


4 5 а RE 
is pus this connection, the Institute of Child Welfare at the University of California 
anging its name to the Institute of Human Development. 
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reason for seeing aging as “decline,” in the atomic age this would seem not 
to apply. 

It should be obvious that there is a relationship between the study of 
the child and that of general laws of psychology which also apply to the 
adult. The trend to bring child psychology out of isolation in order to 
reintegrate it into general psychology is overdue, We think that the develop- 
mental (life span) point of view is applicable to all areas of psychology and 
suggest that this approach will provide a self consistent body of theory, 
cutting across traditional boundaries in psychology. 


Developmental methodology has been applied to intelligence, perception, 
motor development, learning, social development, and genetic research. 
Although direct studies of children have contributed to theories of personality 
such efforts in the main are isolated and an experimental approach to the 
problems in this area has been minimal. Theories have in the most part been 
borrowed from clinical and animal psychology and by default “developmental 
psychology” is equated with child psychology, 

There have been few longitudinal stu 


with behavior problems in relation to adult Psychiatric status. Some reports 
claim that most childhood problems disappear with maturation whereas others 
attribute improvement to treatment. A follow-up study (2) of patients 
referred to a child guidance clinic 30 years ago presents results on their 
present adjustment and compares them with a control group of adults who 
had no striking difficulties in school. The ex-patients were found to have 
a high rate of psychiatric illness as adults as compared with the normal 
controls. Of the ex-patients who were psychiatrically well as adults, most 
came from the group with neurotic problems as children. These children 
came from families of better socio-economic background than did the child- 
ren with anti-social problems and delinqueney. Class background, however 
was not found to account for the greater proportion of psychiatrically ill 
adults among the latter subjects. The problems of serious delinquency P 
which children were seen in a psychiatric clinic in 1924 are now shown to 
have been the first Symptoms of serious life-long psychiatric illness. The 
kinds of behavior problems these ex-patients exhibited as children were shown 
to be prognostic of their adult psychiatric status, although transient and 


reversible changes appeared alongside the enduring and irreversible changes 
that constitute developing. 


dies which have followed children 


Incidentally, the control group presented no cases of sociopathic personality 
or schizophrenia, although it was drawn largely from disadvantaged classes 
and a history of broken homes was found in one-third of the cases. Other 
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studies have shown that many well-adjusted adults have experienced markedly 
traumatic stresses in childhood. Psychiatrists and clinical psychologists regu- 
larly “find” such incidents in their cases and are all too prone to impute causal 
status to them. Relevant to many aspects covered in this paper is the tendency 
on the part of some observers to “cook the data,” i.e., to see only that which 
coincides with their preconceptions. Thus, out of a great variety of factors 
one, such as breast feeding, may be selected as the sole causative factor of 
later character development. 

The behavior patterns mentioned above include both adaptive and mal- 

adaptive characteristics, for development is not confined to characteristics 
considered admirable by our society. If the basic mechanism of biologic 
life is adjustive activity, the manner of adjustment depends upon the structure 
and past history of the organism. Adjustive mechanisms may be used for 
brief or prolonged periods. 1f recurrent, they are given names such as temper 
tantrums or negativism. 
. In the development of personality, maturity (development to optimal level) 
Is seen as the overcoming of such “negative” factors as mistrust, shame, 
Passivity, negativism, confusion of réles, and isolation. The negative factors, 
however, are as much a part of the developmental process as are the positive 
Ones which follow. Psychological growth is said to occur when such “positive” 
Personality factors as trust, trustworthiness, persistence, consideration, re- 
lation to authority, imagination, ego identity, intimacy, and responsibility 
are integrated. 

Throughout the course of differentiation and growth, basic interaction 
occurs between cells and their environment. Neither the developmental 
Capacities of the cells nor the activity of external agents is sufficient to 
explain the final result. Both must always be taken into consideration. The 
organism through time changes with respect to susceptibility to modification. 
Apparently cells pass through a critical stage of growth during which they 
Are most sensitive to environmental influences. Every cell contains the same 
genes and chromosomes. Presumably all have the same genetic potentiality 
early. For example, very early tissue transplants, such as thyroid to heart, 
Continue the attributes of the site. Later transplants continue the attributes 
of the place of origin. Probably the same process is manifested on a macro- 
Cosmic scale, | 
А There is considerable agreement that factors which affect development 
Sui upon the phase in which they occur. Change in proportions of the 

makes it possible for the child to function more efficiently as he grows 


old. The. " М " . 
er. These factors and phases are perhaps more important considerations іп 


160 JOURNAL OF PSYCHOLOGY 


prevention than in treatment. We must learn from observational data how 2 
detect the disturbed child and apply psychotherapeutic steps appropriate to еас 
age level and its group of disturbances. | o. -— 
Individual differences account for different reactions to similar stimuli. 
Whether we are dealing with heredity and developmental processes p 
function of differing environmental pressures, they have meaning to the 
adjustive process. Establishing the relative | 
environment is not the most fruitful line of investigation into the problems 
of developmental psychology. To put the question in these terms clouds the 
issue. Differences exist in size and rates of growth, muscular development, 
nervous reactivity, sensory acuity, and so on. The individual who 18 at 
either end of the distribution curve has not only different built-in reactions 
to contend with, but he may also develop different attitudes and self concepts 
and may receive different treatment by the social environment. For example, 
the undersized boy will have a different attitude depending on whether his 
father was a star on the college football team or is a college professor. 
Hereditary factors have been demonstrated 
of the best known examples is hemophili 
it is transmitted through the female. 
in early childhood, as does heredofamilia 
Amaurotic idiocy appears to be a re 
pearing chiefly in the Jewish group. 
appear in the subcortical white matter. 
family are often reported, The disease occurs most commonly in childhood 
but may develop at any age. In most of the above diseases of the centra 
nervous system, it should be noted that the several members of the same 
family develop the disease at the same age. Sir William Gowers applied the 
name abiotrophy to such conditions. By this term he intended to imply that 
the nervous system was endowed with inadequate resistance or capacity 19 


: E М isinte- 
Survive and that eventually certain structures cease to function and disin 
grate, 


importance of heredity and 


in numerous discases. One 
a which occurs in males although 
This disease usually manifests itself 
l ataxia, a rare developmental defect. 
cessive Mendelian characteristic ар” 
In Schilder's disease, massive lesions 

Two or more children in the same 


It is not necessary for a pattern to 
hereditary, familial, or developmental. 
of disease in the basal ganglia, occurs in middle aged and elderly persons 
sometimes associated with mental 
Mendelian genetic dominant determi 


3 be 
appear in childhood in order to 


of extra-organic factors. 


: . = ‚ s is 
The interaction of extra-organic factors and hereditary determinant 
illustrated by combat neurosis, 


«pete dis- 
It has been found that neuropsychiatric 


ч. 
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orders occur in over half of the immediate families of these patients. Soldiers 
subjected to prolonged combat frequently present a syndrome of combat 
dreams, blackouts, headaches, acoustic hypersensitivity, and startle reactions. 
In these cases development appears to play little or no róle. 

The róle of genetic factors in the production of mental disorder continues 
to be a source of controversy. There is general agreement that certain forms 
of mental disorder result from infections, trauma, toxins, congenital ab- 
normalities, tumors, or vascular accidents. The pathology in such cases 
can be seen in the grey or white matter of the central nervous system. There 
is much less agreement when it comes to the vast majority of mental dis- 
orders, the so-called functional psychoses and psychoneuroses. Some experts, 
notably Kallman, view these disorders as primarily genetic in origin. Others 
tend to view them as almost entirely dependent upon environmental factors, 
usually stress sustained in early childhood, the earlier the more severe the 
reaction. More definite knowledge must await further research. In the 
meantime genetic and developmental factors should be considered along with 
Physiological, psychological, social, and chemical factors. 
| Schizophrenia is rare under 15, suggesting that development is a factor, 
since a fairly narrow life span accounts for the onset of the large percentage of 
the cases. Mania and clinical depression are extremely rare in childhood. 
Some would explain this as dependent on development of the “superego.” 
We would regard it as dependent on development of the child. 

Nail biting, anorexia, overdependence, and excessive reserve occur more 
frequently with children with poor physiological status. As an example of 
the interrelationship between heredity and environmental factors, the under- 
sized or oversized child frequently shows evidence of shyness or aggressiveness. 

The similarity of content between developmental and learned behavior 
Taises the question of how to decide which concept is applicable in a given 
Instance. Conceptualizing case material in this framework depends upon 
whether something is innate as opposed to learned. This "rivalry" may not 
always be mutually exclusive. In many instances a symbiotic relationship 
may be seen between the initial developmental factors and interpersonal 
experiences which arouse them and which encourage continuation of efforts 
to gratify them. For example, parents who are progressively pleased as the 
child sits, creeps, stands, and walks contribute to his locomotive development, 
although this development must still be paced by his maturation. A six-year- 
old child is not taught calculus but he is expected to learn to read. The all 
too common phenomenon of the non-reader results when developmental 
factors (reading readiness) are disregarded. The slow maturing adolescent 
Plays at the game of heterosexuality lacking a substantial developmental 
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substratum.? We suggest that developmental and learned behavior are poles 
of what is basically a continuum. = 

It is doubtful if heterosexual adjustment is possible if all of the mia 
experiences of the individual are non-rewarding. | Thus learning ee 
development. In the homosexual, development is normal chemically on 
the object is different, i.e., the gonads secrete testosterone but the in 
prefers men. In the child unacceptable sexual behavior is socially disapprove | 
and makes him uncomfortable. This does not mean that the behavior drops 
out. Running into the street is also strongly disapproved but can be easily 
stopped by punishment compared to masturbation which is a modified outlet 
for something biologically impelled. 

The developmental approach is not new 
child psychiatry, and psychoanalysis. Years ago Freud noted limitations of 
the direct observations of child psychologists. It is not easy to correlate re- 
constructive data from psychoanalysis with data of direct observation. In 
the case of sibling rivalry, for example, observation and questioning alone 
will not elicit the conflict. The child who says he just loves the new baby 
sister will treat roughly the doll baby in an anonymous play situation. Con- 
versely, to understand a child’s drawing or play, the Observer may have to 
ask the child, who for example may have included in his picture both the 
house and the money with which to buy the house. Neither direct observation 
nor reconstruction alone give complete understanding. | 

Direct observation has led to the discarding of some earlier hypotheses 
and has proven useful in developing others. For example, Freud appears to 
have gotten his idea of repetition-compulsion from watching the game of an 


a spool to disappear and reappear whenever 
and the reconstructive method enabled Freud 
uences in the child's life. The complexities 
mentioning the seduction hypo- 
Consequent recognition of the 
this, one must say that conjecture 
arliest infancy is open to question. 1 
ered questions. Should symptoms be en 
velopmental, will they not drop out? How muc 
te earlier deviation? So far we lack even the 


А Р h 
of analyzing developmental material, althoug 
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in child psychology, pediatrics, 


5 It is of interest that 


ў 1 t in recent years marri 
vidual establishes his psyc! 
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c age frequently occurs before the i 
hological identity. 
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it helpful simply to stress that there exists a large developmental factor in 
all of human behavior? If so, how can this information best be transmitted 
to the professions, to teachers, and to parents? 

Cause, content, meaning, description, and explanation are closely related 
in psychiatry and psychology. In this discussion of development it has un- 
doubtedly been used as first one, then another of these constructs. Probably 
never is there a single cause, although one of the variables may be more 
important than the others. The developmental processes may be seen as a 
system of causes influencing learning. Learning in turn affects development, 
and the cycle is repeated once again. The purpose of this paper has been to 
bring to the attention of the reader the complex causal network of the 
developmental process and to emphasize that the developmental processes 
continue throughout the life cycle. 
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A. INTRODUCTION 


The studies reported in this article utilized the expected value model and 
present an extension of some recent work dealing with the concept of psycho- 
logical probability. In particular, the studies yielded measures of psychologi- 
cal probability under varying conditions. In general form the model may be 
expressed as 

EV =pW+(1—p)L 
where ЕР is the expected value, № is the probability of winning, W is the 
amount that may be won, (1 — р) is the probability of loss, and L is the 
amount that may be lost, a negative quantity. 

To obtain measures of psychological probability, Preston and Baratta (8) 
used a particular case of the model in which only the win quantity had a 
value; the loss was zero, when the Ss were considering the risky situation. 
The model then reduced to 

EV = MF. 

In their experiments, the Ss had to bid at auction for a gamble with stated 
Probabilities and amounts that could be won. The Ss’ bids were then taken as 
their estimates of the ЕУ of the gamble they considered. Although the Ss’ 
behavior did, in general, conform to the EY model, deviations did occur. The 
deviations were explained by hypothesizing a transformation of the scale of 
objective probabilities and the measures obtained were termed psychological 
Probabilities. For low probability values, 0.01 and 0.05, individuals over- 
estimated the likelihood of an event and for objective probabilities ranging 


from 0.25 to 0.99, underestimation occurred. 

— 
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Similar results were found in other studies. Griffith (5) “und that ee 
race bettors behaved in a manner similar to Preston and Baratta s Ss. prs 
(10) analyzed French, Mexican, and Spanish lotteries and ips T ти 
that tended to confirm the findings that individuals overestimate the ee Е 
bility of winning when that objective probability is less than 0.20. се 
(1) examined Ss’ estimations of the occurrence of words in English text v 
his results indicated that individuals tended to overestimate the presence i 
those words with a low probability of occurrence and underestimate the 
presence of those words with a higher probability of occurrence. а 

Using а paired comparison method, Edwards (2) found that ү 
were faced with a choice among bets of equal positive expected value t 2 
preferred bets with а 4/8 probability of winning and had an aversion to үс 
with a 6/8 probability of loss. They preferred the alternative which had t 
lower probability of loss although those bets had larger amounts of loss. In a 
more recent study, Edwards (4) found that subjective probabilities of wae 
ning and losing are somewhat different. Ss tended to overestimate their 
chances of winning money while they had a fairly objective estimate of the 
chances of losing money, 

Given this background of theoretical and empirical work the studies 10 be 
reported were undertaken to obtain measures of psychological probability 
under various conditions. The first study attempted to replicate the findings 
of Preston and Baratta using a different Population, psychiatric aides rather 
than the origina] group of college students and faculty. In the second study 
similar procedures were used to obtain measures of psychological probability 
corresponding to (1—5), or q values. A third study was done to арын 
measures of psychological probability when amounts of play money were 
being lost, 

B. METHODS anp PROCEDURE 
1. Subjects 4- 
employed at the Brockton Veterans e 
ministration Hospital served as Ss in the studies. In the first study, 20 al 
participated and 16 of these also took part in the second study. Twenty 
different aides were the Ss of the third study. dé 

The Army General Classification Test (AGCT), Form AM, and 
Woody McCall Mixed Fundamentals Arithmetic Test were enna 
to each 8. The 4GCT supplied some measure of the Ss’ general ee 
abilities and the Woody McCall Arithmetic Test was used to eliminate t 


4 р ; camputa- 
Ss who could not multiply correctly a decimal by an amount, the comP 
tions necessary to compute ап EY. 


Forty men, psychiatric aides, 
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The 20 aides who served as Ss in the first and second studies had the 
following characteristics: mean age 24.7 years, mean years of schooling 10.7, 
and an AGCT mean score of 114.6. The 20 aides who participated in the 
third study had a mean age of 26.7, mean educational level 11.7 years, and a 
mean 4ССТ score of 112.2. 


2. Materials Used 


The materials used in the studies consisted of: (a) a pair of dice, (5) 
$86,000 in play money, (c) 49 stimulus cards that contained the bets, (4) 
sheets that explained the betting procedures, (e) cigarettes and candies, the 
prizes. 

3. Procedures 

The experimental procedures consisted of three experimental games. The 
first was a repetition of the essential elements of the Preston and Baratta 
Procedures from which the estimates of psychological probability were de- 
rived. A bet with a given probability of winning and an amount of reward 
Was auctioned off to two players. It was assumed that the high bid of the 
Ss represented the ЕР of that bet to them and could be used in the EV 
equation to obtain an estimate of psychological probability. 

The first game was played with 49 cards: seven were used in the practice 
trials and 42 in the experimental trials. Each card offered the Ss the op- 
Portunity to win a number of dollars with a given probability of winning. 
Six amounts of play money were involved: 5, 50, 100, 250, 500, and 1,000 
dollars. The seven probabilities used were 0.01, 0.05, 0.25, 0.50, 0.75, 0.95, 
and 0.99, The six amounts of money and seven probabilities yielded 42 
combinations of probability and reward. An amount of money together with 
a probability value constituted a bet and each bet appeared once in the 42 
cards. Every game was played by two players. 

Each player was given $4,000, his endowment or bankroll. The 42 cards 
Containing the bets were placed in random order which was the same for all 
games. One set of cards was placed between the Ss together with the 
information sheets that explained the meaning of probabilities, listed the 
amounts of rewards, explained the bidding procedure, and listed the points 
Corresponding to each probability value. All this material was in front of the 
Ss throughout the game. 


Тһе first practice card was turned up, read by Е, and auctioned to the 
higher bidder; bidding started at one dollar. During the seven practice trials 
the Ss learned the details of bidding and the pay-offs and had the oppor- 
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tunity to ask questions about the meaning of probabilities and other details 
me. 
gon bidding was completed for each bet, the higher bidder rolled : 
pair of dice. His task was to make a point, whose probability of 6 
was the same as the № value of the bet. If both Ss passed, both refuse hs 
offer anything for the bet, it was not considered. If the point was made ке 
higher bidder received the amount of the reward minus his bid, but if the 
point was not made, the higher bidder paid the 
cedure was carried out for the seven practice a Я à 
For the practice trials the amounts won or lost were not kept by the Ё or Ss. 
The money did “change hands” as an aid in learning the game. : 
At the end of the game the player with more money, the winner, received 
his choice of a pack of cigarettes or five candy bars. The loser was given a 
single candy bar for participating in the game. 


"Те data recorded consisted of the highest bid of each S, which S took the 
bid, and whether he won or lost. 


The primary object of the second 
logical values, Q 


amount he bid. This pro- 
nd 42 experimental trials. 


0.25 100, 


this meant that he had the Opportunity to bid for a bet in which he had an 


0.25 probability of winning $100. The EV was the product of these values; 
$25.00. 


In the second study the sam 


h 
© stimulus card meant that the § had the 
chance of bidding for a bet in w 


hich е Е had an 0.25 likelihood of winning: 


$ now the complement of 0.25 or 0.75, and the ЕР of the 
bet was $75.00, 


To obtain measures of Q,,, 


ed 
the procedures of the first game were chang 
in the following ways. The p 


y 
robabilities given were now said to be the ps 
E rolled the dice. Tf he made the winning Е: 
he amount of his bid to the E. If the E did not ma ы 
amount of the prize minus the soi 
dures of the two games were the =. 

third study were designed to obta! 


se changes the proce 
The experimental procedures of the 
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measures of psychological probability in a loss-type situation. Instead of 
bidding for a gamble that enabled the Ss to win, the Ss paid a forfeit to 
avoid the risk of a given loss. The 8 who lost the smaller amount of money 
and had more than his opponent at the end of the game was the winner and 
received the winner's prize. 

In the third study a stimulus card indicated 


0.25 100. 


In this case the lower bidder rolled the dice trying not to obtain a point 
with a probability of occurrence of 0.25. If he did not make the point, he 
paid nothing. The higher bidder paid the amount of his high bid—as a for- 
feit to avoid the risk of losing the $100. If both Ss passed, both had to roll 
the dice and take the risk. The amount of the highest bid was taken to be 
the Ss’ estimate of the expected loss of the gamble. The above gamble had 
an EV of —$75. The measures of psychological probability obtained in this 
third study, where the Ss paid to avoid the risk of loss, could be compared 
with similar measures obtained in the first study, where the Ss paid to obtain 
the chance of a gain. 

The Ss were interviewed after they played the game. An attempt was 
made to have them verbalize how they played the game and to state what 
factors determined their bidding. 


+. Measures of Psychological Probability 
The measures of psychological probability obtained in the three studies 
were derived from the Ss’ bids. In the first study, when the Ss were deciding 
what amount to offer, no loss quantity was involved and the model reduced to 


EV = pW. 

The estimates of psychological probability were obtained from the success- 

ful bids of the 10 pairs of Ss by saying 
MB = P,JF and 
Pe = MB/W 

where MB is the mean successful bid of 10 Ss, Pw is psychological probability 
in the first study (the win situation), and // is the amount that could be 
won. The mean bid is taken to be the Ss’ estimate of the expected value and 
the concept of psychological probability Pw is used to rationalize the Ss’ 
bidding behavior, 

Similar analyses of the data of the second and third studies yielded measures 
9f psychological probability, Qw and Pı. 
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5. Differences from Preston and Baratta 


There were some slight differences between the original study of Preston 
and Baratta and the present replication. In these studies the $$ threw two 


dice rather than three; we used information sheets and cards cont: 


where (6). 


TABLE 1 


aining the 
bets to explain the experimental procedures rather than presenting the = 
in story settings. In addition we used practice trials that were not en 
in the original study. These differences are discussed in greater detail else- 


d a 9 ICAL 
MATHEMATICAL EXPECTATION (ЕР), MEAN SUCCESSFUL Bins (MB), лхо PSYCHOLOGI 


PROBABILITY (Pio), IN THE First Srupy 


Prize values 


P 5 50 100 250 500 1000 Pw 
0.01 — EV 05 50 1.00 2.50 5.00 10.00 
i MB 70 1.00 1.40 4.70 2.10 4.80 А 
Po 440 — .020 .014 019 00+ 005 0.03 
0.05 — EV 25 250 5.00 12.50 2500 50.00 
МВ 70 390 3.50 12.00 2450 2000 2 
P. 340 — (0% 04 048 049 020) 0:06 
0.25 — ЕР 125 12.50 25.00 62.50 12500 250.00 
МВ 120 1270 1400 43.90 58.60 117,00 T 
Р, 240 12580 40 176 117 117 0.1 
0.50 — EV 2.50 25.00 5000 125.00 25000 500.00 
MB 170 12.60 3500 100.00 210.60 36150 71 
P. 340 — 252 350 .400 421 362 0.3 
0.75 — EV 3.75 3750 75.00 187.50 375.00 750.00 
МВ 2.60 36.60 7290 201.00 417,0 69700 20 
P, 520 1712 729 .804 835 697 0.7 
0.95 — ЕР 475 47.50 9599 237.50 47500 950.00 
MB 3.80 — 4180 8570 194.50 — 454.70 893.30 839 
Bo 760 836 — 357 778 909 893 0. 
0.99 — Ep 495 49.50 99,00 247.50 49500 990.00 
MB 3.80 — 43.00 %750 22770 47300 74650 $50 
Pe 760 860 875 911 946 747 % 


* Data obtained by Preston and Baratta. 


C. ResuLrTs? 
l. Study One 


3 The three studies reported here 
subjects. Results are reported in Lieberman (6). 


0.065 


0.092 


0.195 


0.443 


0.677 


0.734 


0.833 


" $ izophreniC 
were replicated Using groups of schizop 


— 


"E. 
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included for comparison. From these data it is quite obvious that the general 
findings of Preston and Baratta were replicated. In the auction situation of 
the first study the Ss overestimated the likelihood of an event occurring when 
its objective probability of occurrence was 0.01 and 0.05 and underestimated 
its probability of occurring when probabilities ranged from 0.25 to 0.99. 

Examination of the 42 measures of psychological probability in Table 1 
indicated that overestimation occurred in four of the values that made up the 
psychological probability value corresponding to objective probability, 0.01: 
underestimation occurred in the bets where 0.01 was combined with the prize 
values of 500 and 1,000 dollars. Underestimation occurred in four of the six 
measures of psychological probability corresponding to objective probability, 
Ф = 0.05. 

2. Study Two 


"The results of Study 2 presented in Table 2 indicate that the overestima- 
tion-underestimation phenomenon was again present. Psychological proba- 
bility exceeded objective probability at 4 — 0.01 and 0.05 and was less than 
objective probability for 4 ranging from 0.25 to 0.99. 

TABLE 2 


MATHEMATICAL EXPECTATION (EV), MEAN SUCCESSFUL BIDS (MB), AND PSYCHOLOGICAL 
PROBABILITY (О) IN THE SECOND STUDY 


Prize values 


2 5 50 100 250 500 1000 с 0, 
90 — pp 495 49.50 99.00 247.50 49500 990.00 
MB 4.00 4425 97.63 241.13 49488 97113 
9, 800 585 976 965 990 971 99 0931 
0.05 — Ey 475 47.50 95.00 237.50 475.00 950.00 
МВ 3.63 45.63 96.38 235.50 438.88 970.38 
9, 726 913 964 942 878 970 95 0,399 
025 — gy 0.00 
3.75 37.50 75.00 187.50 375.00 750. 
MB 2.50 33.50 74.50 16013 387.75 737.50 
9, 1500 .670 745 641 1776 1738 35 0.678 
0.50 — ЕР б 
2.50 2500 50.00 125.00 250.00 500.0 
МВ 2.13 19.38 49.25 127.00 209.50 411.88 
" 9, 426 1388 1493 .508 419 412 500 044 
“SER 50.00 
1.25 1250 25.00 62.50 125.00 250. 
МВ 1.00 10.65 13.25 68.13 82.38 63.75 
4 Qo 200 213 133 273 165 064 25 0175 
US ies ER 25 250 5.00 12.50 25.00 50.00 
MB 188 725 943 15.00 42.75 5243 
9, 476 — 45 091 .060 .086 052 05 0102 
0. 
Ey 05 50 1.00 2.50 5.00 10.00 
МВ 63 38 7.88 8.13 9.38 11.38 


Qv 126 ‘018 1079 .033 .019 011 041: 0.048 
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Figure 1 presents the results of the first and second studies e 
Psychological probability values are similar in both studies; een 
occurred at probability values 0.01 and 0.05, and underestimation occurr 
at objective probability values 0.25, 0.50, 0.75, 0.95, and 0.99. 


95 


50 


.25 


PSYCHOLOGICAL PROBABILITY 


— —— із! STUDY 


^""- es 2nd STUDY 
05 


50 75 95 


ILITY 
PSYCHOLOGICAL AND MATHEMATICAL PROBAB 
IN THE FIRST AND Second STUDIES 


3. Study Three 


aracteristic at objective Probability values 0.25, 0.50, 


: on t 
a slight overbidding effect may have been present 4 
p= 075. 


: . d 
Figure 2 allows graphical comparison of the results of the first study an 


third study. At every objective probability value the Ss’ bidding conforme 
more closely to the Ep model in the loss type situation than the win € 
situation. Although some of the differences were slight, the results bed 
consistent, Edwards’ finding that Ss have a more objective estimate of the 
chances of losing amounts of money than their chances of winning pp 
amounts appears to have been confirmed. In Edwards’ study the Ss were ! 
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TABLE 3 
MATHEMATICAL ExPECTATION (EJ), Mean SuccEssFUL Bios (MB), AND PSYCHOLOGICAL 
PROBABILITY (Ру) ік THE THIRD STUDY 


Prize values 


b 5 50 100 250 500 1000 Р, 
0.01 — ЕР .05 150 1.00 2.50 5.00 10.00 

МВ 10 2.50 60 1.50 1.10 25.10 

Р, .020 .050 .006 .006 .002 .025 0.018 
0.05 — ЕР 25 2.50 5.00 12.50 25.00 50.00 

MB 40 8.10 1.30 6.20 8.70 3.80 

Р, .080 1162 1013 025 1017 1004 0.050 
0.25 — ЕР 125 12.50 25.00 62.50 125.00 250.00 

МВ 1.60 8.90 1210 36.70 $3.00 248.60 

Р, .320 .178 1121 147 1166 249 0.197 
0.50 — EV 2.50 25.00 50.00 125.00 250.00 500.00 

МВ 1.50 22.60 44.60 119.60 249.90 290.60 

P, .300 452 446 478 .500 291 0.411 
0.75 — EV 3.75 37.50 75.00 187.50 375.00 750.00 

МВ 2.90 39.50 78.50 215.30 405.50 773.10 

P, -580 .790 1785 861 811 773 0.767 
0.95 — Ep 475 4750 95.00 237.50 475.00 950.00 

MB 4.60 41.90 93.70 245.70 48240 948.80 

Р, .920 .838 .937 .983 965 .949 0.932 
0.99 — pp 4.95 49.50 99.00 247.50 495.00 990.00 

MB 3.30 4890 97.00 248.50 495.20 989.70 

Р, .660 .978 .970 99+ .990 .990 0.930 


an individual choice situation while in these studies the Ss were in an auction 
£ame situation (4). It appears that in both loss situations the Ss' estimations 
of objective probabilities were more realistic than their estimates in win type 
situations, 

4. Summation of Psychological Probabilities 


By summing appropriate probability values of the first and second studies 
and corresponding psychological probability values obtained from the second 
and third studies, it was possible to obtain two sets of data dealing with the 
question of whether psychological probabilities sum to 1 as objective proba- 
bilities do. 

Figure 3 summarizes the results obtained by summing the appropriate 
values of P and О. The value of p + 4 for all given combinations is 1. The 
Various combinations of Py + Qw yielded values that ranged from 0.965 to 
0.745. The low point of the curve was at p= 4 = 0.50. The summation of 


P, + Q, values yielded somewhat different results. The lowest point of the 
Curve occurred where p = q = 0.50; the highest value occurred at № = 0.95, 
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а = 0.05. The elevation of the curve at this point resulted from the small 
underestimation of Р, and the overestimation of Ow. The differences between 
the two curves may be understood as reflecting differences that occur when 
two estimates of psychological probability obtained from win situations are 
compared with estimates obtained from one win and one loss situation. 


D. Discussion 


The results of the first study make it quite apparent that the general 
findings of Preston and Baratta were replicated in spite of certain slight 
changes in the experimental procedures and differences between the original 
group and the present group of Ss. The original group consisted of college 
students and faculty members; the present group consisted of psychiatric 
aides employed at a Veterans Administration hospital. The measures of 
psychological probability obtained were similar despite obvious differences 
between the two groups of Ss in educational level, intellectual abilities, and 
socio-economic class. 

The second study gives some information about the abilities of individuals 
to make EV’ estimations. The Ss were given the E's likelihood of winning, №. 
An analysis of the data suggests that with this information the Ss estimated q 
and used this estimate to obtain an expected value. Analyses of the results of 
the three studies indicated that Ss appeared able to estimate expected values 
under varying conditions and that they were able to combine probability and 
prize values to obtain estimates of appropriate bids. The bidding behavior of 
the Ss follows, fairly closely, the behavior called for by the objective model, 
although there were consistent deviations. However, the statements made by 
the Ss when they were interviewed at the conclusion of the game indicated 
that they could not give an accurate description of their behavior. Few 
Stated that they combined probability and prize value to obtain their bids. 
Most gave personalistic or “superstitious” reasons for their bidding. Typical 
comments were, “I played hunches” or “1 bid high when I felt I was going 
to make the point.” 

Preston and Baratta considered the possibility that the differing values 
of the prize were responsible for the variations from mathematical expecta- 
tion. However, they rejected this notion pointing out that no matter what 
the Prize, overbidding was associated with low probability values and under- 
bidding was associated with higher probability values. A more detailed 
analysis of the data of these studies done elsewhere indicates that for the 
Probability values ranging from 0.25 to 0.99 the size of the prize does not 
Seem to affect the bidding of the Ss (6)- For these probability values under- 
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estimation generally occurred no matter what the prize value. However, E 
probability values 0.01 and 0.05 the results are not so conclusive. € A 
tion of Tables 1 and 3 indicates that in the first study there is some un л 
bidding associated with the low probability values. Similar findings pia 
obtained in the third study. However the results do not appear to be © 

clusive, and specific research would have to be done to determine conclusively 
whether the overbidding effect is Present at the low probability values no 


Edwards (3), and Mosteller and Nogee (7) discussed the summation of 
psychological (or subjective) Probabilities. The meaning of the summation 
j i derives from the conventional mathe- 
ever, the significance of the summation 
at all unambiguous. It is possible to raise 
ychological probabilities whose correspond- 
1? "There are numerous ways of obtaining 
measures of psychological probability to answer this question. The present 


: d 
Work adopted the genera] method suggested by Ramsey (9) ; a betting metho 
was used to obtain the estimates, 


қ T d- 
measures of Psychological probability d 
ing these values with appropriate values obtain 


The empirical Import of these resy 


> = cho- 
the point that there is no reason to assume that psy 


r to 


simultaneously, 
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E. Summary 


Three studies were conducted to obtain measures of psychological proba- 
bility in win and loss type situations. The first study was a replication of the 
work of Preston and Baratta and yielded measures of psychological proba- 
bility in a win type situation. The second study yielded measures of psycho- 
logical (1— р), while the third gave measures of psychological probability 
in a loss type situation. 

The results of the first study tend to confirm Preston and Baratta's original 
findings that Ss overestimate the likelihood of objective probabilities of 0.01 
and 0.05 and underestimate probabilities ranging from 0.25 to 0.99. 

The results of the second study indicate that Ss are capable of estimating 
4 given p, a probability value, and then are able to use the g quantity in an 
expected value computation with considerable consistency. In addition, the 
Cverestimation-underestimation effect is present; Ss tend to overestimate 4 
when that value is 0.01 and 0.05 and underestimate the q value when it 
ranges from 0.25 to 0.99. 

The measures of psychological probability obtained from the third study, 
when compared with the results of the first study, indicated that Ss’ estima- 
tions of objective probability in a loss situation are more realistic than their 
estimates in a win type situation. This result is consistent with previous 


findings. 
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WEAK-LIGHT REINFORCEMENT WITH AND WITHOUT 
CONTROL FOR RESPONSE FACILITATION* 


Department of Psychology, University of Mississippi 


W. Е. Crowper, W. P. WiLkes, AND Т. Н. CRowpzn! 


A. INTRODUCTION 


Many recent experiments have reported that the onset of a weak light can 
serve to augment bar pressing, i.e., that the rate of pressing increases when 
cach press brings the light. As has been pointed out (2), this increased 
responding need not imply reinforcement by the light. Instead, the light 
might merely facilitate the lever response, e.g., by making the $ more active, 
The present study is concerned with the control of such facilitating effects. 
In cach of the two experiments to be reported, two measures of the reinforc- 
ing power of light onset were obtained: (a) rate of pressing when pressing 
was followed by light; (0) rate of pressing when light was no longer given. 
The latter measure is believed to be free of facilitation effects and so may 
provide a “purer” index of reinforcement. 


B. Experiment I 
1. Method 


a. Subjects and apparatus. The $$ were 11 naive male Holtzman albino 
rats, approximately 85 days old. The apparatus was a two-lever Skinner 
box made from a wire-mesh living cage, 9 in. wide by 14 in. long by 7 in. 
high. It was shielded from sound and light by a large cover box. “The two 
identical sheet-steel levers were 2 in. wide, 3% in. apart, and 4% in. above 
the floor. The 8% end of a lever was rolled into a l-in. cylinder which ex- 
tended 134 in. into the box. The lever movement was % in., extremely 
quiet, and required a force of 11 gms. A 6-w., 110-v. clear glass lamp was 
mounted midway between and 5 in. above the levers. A resistor reduced the 
lamp voltage to 95 volts. 

b. Procedure. The experiment lasted three days: one day each of operant- 
level testing, lever training, and testing for retention of lever training. 
— 
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(1). Operant level. The purpose of this phase was to — the = 
lever biases. Each S was left in the apparatus for 60 min. and meget = 
made on each lever were registered on magnetic counters. aed ign Ямы 
presented. The measure of bias was the difference in number о a. 
made on the two levers during the last 50 minutes. The $ en B 
bias was discarded and the data reported are based on the remaining mt 

(2). Lever training. Again each $ spent 60 min. in the Skinner box. Ea 
response made on one of the levers turned on the 6-w. 1 
pressing the other lever did not produce the light. 
were reinforced on their preferred levers; the othe 
their initial biases. 

(3). Retention test. 
operant-level day, i.e. 
light. 


amp for one second ; 
f б 5 
Five randomly selected wi 
г five were trained agains 


^ 5 : , the 

Phe procedure on this day was like that 5. E 
2 о 

, the 8% responses were recorded for 60 min. wit 


2. Results 


; m vinforced 
During lever training, the mean number of responses on the reinfo 


z эү. or -— at the 
bar was 52.5; on the other bar, 38.1. "This difference was significant at E 
i 5 H e u 
001 level according to the £ test (z — 5.81). On the retention test day, pe 
mean number of responses on the previously reinforced bar was 23.2; on 


a 0,1)» 
other Баг, 23.5. This difference did not approach significance (+ = —0 ) 
Thus the preference obtained during lever-tr. 


^ie à ы {һе 
aining was entirely absent on 
following day, when facilitation could not 


occur, 


C. Experiment II 

The procedure here differed 

instead of receiving a fixed per 

after a total of 30 presses h 

operant-level day was deleted 
the experiment. 


from that of Experiment I in two ways: = 
iod in the Skinner box, the Ss were 555, 
ad been made on both bars, together; (0) ii 
and lever training took place on the first day 


1. Method 
4. Subjects and apparatus. 


rats, about 70 days old. The 
experiment. 


The Ss were 20 naive male Holtzman albine 
apparatus was the same as in the preceding 
b. Procedure. The experiment wa ay of 
and one day of testing f 

(1). Lever training. 
recorded nor reinforced. 


à d 
s completed in two days: one 
or retention, abet 
i . > nel 
During the first 10 min,, responses were I 


1 сес. light 
Гһеп, for 10 randomly selected Ss, the cod each 
was presented after each press of the left bar; for the other 10 Ss, afte 


lever training 
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press of the right bar. The 8 was removed from the Skinner box as soon as 
possible after a total 30 responses had been made on the two bars. 

(2). Retention test. The S was left in the Skinner box for 30 min. and 
responses to each lever were recorded but were not reinforced. 


2. Results 

During the lever training, the mean number of responses on the reinforced 
bar was 19.55; on the other bar, 13.80. The difference was significant at the 
001 level according to the + test (? = 4.53). On the retention test day, the 
mean number of presses of the previously reinforced bar was 29.6; of the 
other bar, 24.3. This difference was significant at the 05 level (2 = 2.13). 
The second experiment, unlike the first, thus found reinforcement effects 
even when response facilitation was eliminated. 


D. Discussion 

The two indices of reinforcement are seen to give only partly similar 
results. According to the first measure (responses during lever training), 
both experiments found moderate reinforcement effects, with about 40 per 
cent more responses on the reinforced bar. According to the retention test, 
the first experiment found no evidence of reinforcement while the second 
experiment found a significant but rather small (22 per cent) preference for 
the reinforced lever. Only the retention test is thought to be entirely free of 
the effects of response facilitation by light. 

Assuming, then, that retention is the more valid measure of learning, the 
Present study does not provide much evidence that light is reinforcing. A 
possible explanation for this might be the slowness with which the two-bar 
task is learned when “weak” reinforcers are given. Forgays and Levin (1) 
used a two-bar Skinner box in a study of light reinforcement. They gave 10 
days of lever training and found differential pressing in favor of the rein- 
forced lever to reach its maximum on the ninth day. The present apparatus 
was also used in two secondary reinforcement experiments (3). In neither 
experiment was the bar preference retained for 24 hours. 


E. SUMMARY 
This study compared two measures of weak-light reinforcement in the 
Skinner box: performance during the time that the light was being used to 
condition lever-pre 


У sing; and performance on the day following lever train- 
ing, with the light no longer given. The latter measure is held to be free 
of an important artifact, namely, any tendency that the light might have to 
evoke or to facilitate the lever response. Two experiments аге reported in 
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which the light was used to produce differential pressing of tw 
the training day, there occurred in both experiments about 40 per cent more 
presses of the reinforced lever. This could have reflected reinforcement, 
facilitation, or both. On the retention test, however, only 
found any evidence that the light was reinforcing. There, 2 
responses were made on the previously reniforced bar. 
thus do not always give qualitatively simil 
“retention” measure seems to be entirely free 
seem advisable to use the latter measure w 
tation artifact is suspected. 

The failure to find consistent reinforceme 


was suggested, to the difficulty 
levers. 


o levers. On 


one experiment 
2 per cent more 
Since the two indices 
ar results and since only the 
of facilitation effects, it would 
henever the presence of the facili- 


nt effects may have been due, it 
of learning to press one of a pair of identical 
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A COMPARISON OF THREE RATES OF PULSE ONSET AND 
DECLINE IN PRODUCING CRITICAL FLICKER FREQUENCY* 


Department of Psychology, Michigan State University 


S. Howarp BarTLEY AND Тномаѕ М. NELsoN! 


A. PROBLEM 


One of the stimulus factors considered crucial in determining response 
characters of the visual system to repeated stimulation is the rate of onset 
and decline of the photic pulses used. The most usual device for providing 
trains of photic pulses has been the episcotister, a revolving disk with one 
Ог more open sectors which interrupt a steady beam. Studies using this device 
are too numerous to list. A number of more recent studies have employed 
electronic circuits which activate “instantaneous” lamps and provide square 
waves of desired durations and frequencies of repetition (2, 3, 5, 6, 7, 8, 
9, 10, 11). 

While it may be thought that square-wave pulses embody the time-char- 
acteristics for receptor activation most easily interpretable, the usefulness of 
Cpiscotister-produced pulses still exists. Much needs to be done to relate 
Present day problems and findings to the accumulated literature on flicker 
which involved episcotisters. Also, the use of episcotisters manipulates the 
Overall impingement conditions in certain waves not producible by present 
electronic pulsers. For example, the very movement of the episcotister blade 
across the target field, an undesirable event in some cases, provides a rich 
Source of visual phenomena in others. 

In the early days of the analysis of sensory response to photic stimulation, 
Some attention was paid to disk design and other instrumental factors. Since 
that time, much less attention has been given to the effects of disk design 
and associated matters. Filehne (4), Schenck (10), and Schenck and Just 
(11) found that varying the number of sectors in episcotister disks influenced 
results, but did not present curves to show how this factor was related to 
Others such as pulse intensity and PCF (pulse-to-cycle fraction). 

Schenck and others of his time seemed to be set toward explaining the 


differences they found by use of the more common concerns of that day, 
nn 
ўч Received in the Editorial Office on December 13, 1959, and published immediately 
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i i i etinal lag 
ch as brightness contrast or induction, or to general en we an 
such a ( ‘ 
i trast, they di 
inerti, terms such as brightness con ы у 
and inertia. In using 5 eei 
that they were using sensory phenomena to explain sensory акага 
ё . . " se, 
i i f body mechanisms for this Purpose. t 
han using understandings o у Е оаа 
th fud a less knowledge of photochemistry and T 
қ S d а b 
ex command than we have nowadays. What they had to say en hs 
retinal characteristics, such as inertia and lag, was not then specifiz 
concrete processes and, hence, is of little conte 
One can use disks having various number. 
Obviously, such disks must be rot 


mporary significance. | 

5 of open and solid tes 
i i ber 

ated at speeds in accord with the num 


me the 
tors in a disk makes is in the taper of die 
oduced. The more sectors, the slower 


" and 
a given number of pulses per second, с 
d i ec , 

therefore, the more gradual the taper. With few open and solid s 


the taper of the pulses Produced is so brief that the relative durations кк 
and the cycles of which they are a part follow roughly the PCF’s indi : м 
by the ratios of open to closed fractions of the disks themselves. 72 
numbers of sectors decrease, the tapers of onset and decline encroach imes 
on the times during which the Pulses are at £ull intensity and the 
between pulses, At some point in the multiplication of sectors, the I 
during which the pulses exist at full intensity is zero, and the d 
between pulses are also zero. Still further multiplication of sectors > ails 
produce only oscillations of intensity with no fully unilluminated per! 

whatsoever, š 

Another factor in determining steepness of taper is the width of the ` 
in the lamp house which controls the width of the beam which the disk n 
interrupt. The broader the slit, the greater the fraction of the disk's ing 
and the greater the time taken to obstruct or expose the beam. Thus, 
greater the taper of pulse onset and decline, 

A third factor is the size of disk, Th 
the faster the open and closed sectors 
revolution. These factors ұу 
but the relation bet 


© greater the diameter of the ge 
Pass the beam for a given en ed, 
ere obvious for the older workers te 
ween pulse taper and the setting up of impulses pane 
concern. To account for the ultimate sense”. 


? | ify the 
a know just how various pulse tapers modify 
rates of photochemical reacti 


nt 
; ; P effere 
action in the receptors and, in turn, set up 


s hoto- 

gh is known about retinal p 
i e 
the relation; between rate of puls 
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and decline and photochemical processes, but a satisfactory delineation of 
the receptor behavior under the conditions being discussed has not yet been 
achieved. 

One would expect that an abrupt pulse would activate the available re- 
ceptors most nearly simultaneously, and that various rates of taper would 
distribute the receptor bursts in time, at least at the beginning of the presen- 
tation of the pulse train. With repetition of pulses, the distributions would 
take on added complexity. Repeating pulse deliveries at high rates often 
involves such short pulses that the Bunsen-Roscoe law (the reciprocity be- 
tween pulse duration and intensity to produce a constant end-result) 
brought into operation, and this is still another complexity. 

The procedure problem in the present study was simply (a) to use several 
disks, each with a different number of sectors, keeping the PCF constant, 
and varying pulse intensity to determine CFF; and (0) to vary PCF to see 
what röle it played in determining CFF as number of sectors was varied. 


B. PROCEDURE 


We used a double episcotister in which one disk possessed a single open 
sector, and the second disk possessed either two or three open sectors. Three 
different PCF's were used, but in making any of the comparisons between 
СЕЕ for the one, two, and three sector disks, a single PCF was used at 
a time. The double episcotister enabled us to make comparisons at any given 
intensity between the two disks, without stopping to change disks. All that 
Was necessary was to occlude the target controlled by one or the other of 
the disks, Reducing the time interval between observations under the same 
controlled external conditions, to reduce the probable variations in unknown 
factors influencing end-results has obvious merit. "Thus, when instrumen- 
tation allows this, the procedure is superior to making comparisons between 
readings taken hours or days apart. The assumption of a constant organism 
is necessary and is better realized in this procedure. 

The intensity levels used were 0.14, 1.4, 14, 140, and 1400 c/ft.? The 
targets were approximate rectangles subtending a vertical visual angle of 
approximately 1° and a horizontal visual angle of about 0.8%. Trial series 
Were always made with low intensity readings first, step-by-step ascending 
to the maximal intensity level. Disk velocities were varied up and down in 
alternate readings to obtain CFF. Table 1 indicates the onset and decline 
times for pulses with the particular sized disks and beam widths that had 
to be intercepted for various selected disk rotation speeds. Figure 1 illus- 
trates the relation of pulse taper to number of open sectors used while holding 
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cycle length (25 msec.) constant. What was earlier said about the encroach- 
ment of the taper upon the duration of the cycle occupied by the pulse = 
full intensity and the intervals between pulses can be readily seen. Figure a 
shows how, with a PCF of 1/6 for a square-wave sequence, the taper shifts 
as disk rotation speeds vary. 

TABLE 1 


'ТнЕ RELATION BETWEEN Disk REVOLUTIONS AND ONSET AND DECLINE TIMES 
OF Рнотіс Purses 


Disk revs Onset and decline time (msec) 
(per sec) 1 sector 2 sector 3 sector 
58 1.16 1.74 
5 6+ 1.28 1.92 
40 72 1.44 2.16 
35 82 1.64 2.46 
30 -96 1.92 2.88 
25 1.15 2.30 3.45 
20 1.44 2.88 4.32 
15 1.92 3.84 Я 
10 2.88 5.76 
C. ResuLrs 


sed (with ratio of open to closed sector of disks 
held constant for each comparison). For both observers, the CFF differences 
in results between the disk with one Open sector and the disk with three 
an the results when two and one open sectors 


of 
€ curves crossed or converged at low levels 


; e 
› ОЁ course, meant that, at these levels, the two disks wer 
equivalent in Producing СЕР, The fact that 


at 
the curves crossed meant th 
the relative effectiveness of the 


two disks being compared was reversed 45 
5 were used. А 
t the greater the number of open sectors the more 
© onsets and declines of the Photic pulses, it can be 
said that at high intensity levels the more gradual the taper, the higher the 


. : . i: er 
some intermediate Intensity the two rates of tap 


; n " en 
the number of open sectors in our disks, "This was the Mu 


actual spacing bet 
pulses. The more gradual 


ses 
the taper, the closer together were the pulses 
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since, as was said earlier, their onsets and declines епсгоасһей upon the 
between-pulse intervals. The same encroachment upon the duration of the 
pulses at full intensity was also brought about. This is to say, only the mid 
points in the taper pattern of the pulses continued to represent the PCF's 


indicated for the disks. 


I CYCLE 25 MSEC ---Х-- 10 MSEC --> 


ONSET 0.72 MSEC 
DECLINE 0.72 MSEG 
2.16 MSEG 
2.16 MSEG 


RELATION OF PULSE SHAPE TO NUMBER OF DISK SECTORS 


Туе " FIGURE 1 
AGRAMS SHOWING THE RELATION OF TAPER OF ONSET AND DECLINE or Рнотіс PULSES 


PROVIDED BY THE EPISCOTISTER ARRANGEMENT USED 


This being the case, the durations between the starting and ending points 
of the gradually tapered pulses occupied greater fractions of the impingement 
cycles. This altered duration would be more effective for high intensity 
Pulses than for extremely low ones. Threshold considerations dictate this 
Conclusion. For this reason, since at high intensities the three and two sec- 
tored disks were more effective than the single sectored disk, the major 
factor may be thought to be reducible to the change in effective lengths of 
Pulses in the cycles used. To check on this, we would have to examine other 
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findings in which PCF ¡s the variable. 

of a study in Press) does not indicate th 
F. Our highest CFF values were t qe. 

€ od Progressively declined as PCF Was raised (1). nn 

= likely that this factor was responsible for raising our СРЕЗ, 

not lik 


пу у ing T: f taper 
that, in lieu of any other kno уп factor operating he €, rate o 
seem , ә 

in and of itself is probably the Important factor. 


LENGTH 
PULSE FREQUENCY 333 Г\ LA 30 CYCLE 


Examination of such data ae 
is sort of a relation between C. ҒА 
obtained with РСР» of about 0.2 


x he 

> and on the right, cycle lengths, Tas 

© extended the taper of the Pulse in reaching tensity 
От zero intensity between Pulses to half-inten 


D. Discussioy 
As already 


Mentioned, 
stimulation, th 


€ number o in a revolving disk wa: 
the value of CFF. No effecti 
was recognized that € 
beam being interrupt, 
pulses used, 

Our concern has 
and ultimately with 


ation between Pulse taper and СЁЁ, 
the following: (a) 


е ier 
dy Processes. Thus, one must conside 
i 2 Lj H H 5 
а] Processes Involved in initiating impulse 
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TABLE 2 
RELATIONS BETWEEN PCF, NUMBER OF OPEN SECTORS IN EPISCOTISTER AND INTENSITY: 
NUMBERS ARE CFF's In CYCLES PER SECOND 


No. of sectors PCF 1/4 PCF 3/+ PCF 1/2 PCF 1/2 
Intensity 1 2 1 2 1 2 1 3 
Observer N 
BE 220 187 24.6 18.7 220 212 213 226 
14 26.5 264 272 26.8 28.6 294 29.0 312 
14.0 38.1 38.0 35.5 38.6 38.8 40.5 на 25.1 
140.0 46.7 50.6 30.4 31.7 46.3 50.5 37.5 57.4 
1400.0 354 52.8 37.1 39.0 364 39.6 46.1 55.4 
Observer B 
1+ 21.1 19.9 19.9 18.4 21.0 2148 211 20.7 
1.4 26.4 26.6 25.3 25.6 27.6 28.0 27.4 31,2 
14.0 36.1 36.2 342 35.1 35.5 371 37.5 411 
140.0 418 418 40.6 420 430.6 47.3 43.1 496 
1400.0 36.1 39.8 340 37.6 356 39.4 3419 — 561 


CRITICAL FLICKER FREQUENCY 


44 — qu 14 мо: 108 m 1.4 14 180 1400 


PULSE INTENSITY (c/FT*) 
FIGURE 3 
CURVES FOR Two Onservers, N ano В, For PCF's = 1/4 AND 3/4, RESPECTIVELY. THE 
MALL NUMBERS FOR THE CURVES INDICATE NUMBERS OF OPEN Sectors iN. Disks ОЗЕР 
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ase are personal 
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components whose structure and process differ from one another and the 
activity of which is dependent upon the prior activity (input) of preceding 
components, it is not easy to assign responsibility for the contributions each 
one makes to the final sensory end result. 

On this account, there are times and purposes for which the investigational 
sequence of periphery to center already mentioned must be reversed. This 
reversal is dependent not only upon the fact just stated, but also upon the 
fact that the center is itself accessible to study. 

But at this point, it does not seem that the proper information about the 
activities in the various segments of the optic pathway is at hand for us to 
indicate why the taper of photic pulses is effective in the particular ways 
we find it to be. All we can say has to do with applying what we know 
about pulse intensity and the latency of physiological effects, stimulus thresh- 
olds, and numbers of receptors activated, etc. It is important, nevertheless, 
to know the pattern of the effects, i.e the relations between taper, intensity, 
and РСР. The adequate explanation of these relations awaits further under- 
Standing of body processes already indicated. The present findings furnish 
some fundamental facts to be accounted for. 

The information we have obtained provides some material which will be 
useful in connection with the other phases of any overall study of the rela- 
tions between photic impingements, photochemical and neural processes, and 
Sensory outcomes. The present work is part of an extensive investigation of 
ours into such matters and relies for its meaning upon other parts of such 
a general inquiry. 

E. SUMMARY 


Critical flicker frequency was determined using an episcotister with disks 
aving one, two, and three open sectors. Not only the number of open sectors, 
but also the ratio between open and closed sectors of the disks was varied. 
Ratios of М, Ya, and 34 were used and intensity was varied over a range 
from O14 c/ft? to 1400 c/ft? in logarithmic steps. It was found that at high 
intensities the three open-sectored disks required higher repetition rates to 
Produce fusion (CFF's) than the two-sectored disks, and that the two- 
Sectored disks required higher rates than single open-sectored disks. At lower 
Intensities, the curves depicting relations. between intensity of photic pulse 
and CFF tended to converge or to Cross. This means that the relations just 
described either reversed or gave some indication of reversing if intensity 


Were reduced below the levels used. 


Interpreted in terms of taper of onset and decline of photic pulse, it meant 
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that, at high intensities, the gradually 
than the steeply tapered ones in produci 


sities the difference vanished or the rel 
CFF reversed. 


tapered pulses were more effective 
ng high СЕР, and at lower inten- 
ationship between rate of taper and 
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PARENT-CHILD PSYCHOTHERAPY: A FOLLOW-UP STUDY 
COMPARING TWO TECHNIQUES* 


Psychological Testing Center, Washington, D. C. 


E. Lakin PHILLIPS 


A. PROBLEM 


Studies of the results of psychotherapy with children are not numerous. 
It is estimated that between 80 and 90 per cent of published reports on child 
therapy are on interesting cases and syndromes; few studies exist comparing 
two techniques of therapy in the same setting. 

Levitt (10) surveyed a number of reports on results from child therapy 
and failed to find clear support for the view that psychotherapy with neurotic 
children is effective, His study is reminiscent of Eysenck’s similar review of 
results on adult psychotherapy (13). 

Other follow-up studies (1-4, 6-9, 11, 16-20) of the results of child 
era range from 50-75 per cent reported improvement (with 
a Hee reporting failure or no improvement), except for the Phillips 
de nston study showing an 87 per cent improvement for аше. limited 
i po re against 57 per cent improvement rate for conventional therapy 
sentin e ild guidance centers. It is fair to say that the median figure repre- 
the E improvement, in a two-way breakdown of results, is 65 per cent in 

vast majority of studies. If this figure is inserted in a 2 x 2 contingency 
table, it turns out that a clinic has to treat about 100 children in order to 
ee this level of success allow results that are reliably better than chance. 
eher, against this success ratio and its vicissitudes is a hidden cost: the 
di attrition rate. It is not unlikely that the high drop-out rate among 
uu Lo as adult cases, is great enough to warrant saying that a clinic 
tëra ave to diagnose and process 150-200 cases before arriving at 100 
ару cases, of which 65 per cent would be expected to show varying de- 
Srees of improvement, 
B. PROCEDURE 
inn several years the writer (11-15) has experimented with methods of 
oming the large attrition rate and in improving the success rate from 
Parent-child psychotherapy. This study reports on some of the larger and 
PA] 
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grosser aspects of the method of conducting 
comparing results from this method with thos 
guidance clinics. 

Very briefly outlined, the method 
following emphasis: 


a non-depth therapy, as well as 
e of traditional practice in child 


of therapy employed consists in the 
1. Therapy begins with the first interview ; 


exists. Whether therapy 
patient and therapist. 


2. Therapy hours are divided 
This cuts the interview time per c 


3. Except for the first two or 
month or less often. This saves 

4. Unless permission is denied the therapist, he cont; 
to get a description of problems at school ; suggestions 
from the teacher; so that a continuity of method 
immediately as to how the child can be constructively handled. 

5. The parent is given “common-sense” explanations of what the child’s 
behavior means (*He's trying to get by with this and he probably thinks you 
Won't stop him.” "He's had luck with his approach before, so why won't he 
try it again?" “Jf you become more definite and Consistent, this will help 
the child know where he stands with you.") Such Statements have a salutary 
effect; they enable the Parent to see how the child evidently views his rela- 
tionships and they aid the parent in taking practical, constructive steps. 

6. Stress is placed оп "keeping Structure," that is, on setting limits on 
behavior and specific aims for achievement. This allows the parent and child 


to develop a Success pattern in daily relationships rather than being bogged 
down with failures and imp; 


7. After the ini 


по separate diagnostic function 
will continue depends upon agreement between 


about equally between parent and child. 
ase exactly 50 per cent. 
three interviews 


: rice a 
» meetings are held twice 
time, also. 


‘acts the child’s we 
are given and receive 
and outlook is established 


asses, 


tial Structuring interviews 
on their own for Varying periods of time, 
Specific set of Successes 

series of only 10 intery 
similar contact is main 
pends upon the child’s 
ships at school, 


8. Homework, household chores 


> Parents are encouraged to go 
then check back with a more 
and failures in coping with the child. In this way а 
iews might be distributed Over five or six months. A 
tained with the teacher, the frequency of which de- 
Problems and the teacher’s ability to structure relation- 


: and a fairly set (but nor rigid) routine 
is emphasized Children misbehave, it is hypothesized, largely out of having 
a too loose structure о 1 : 


If this structure 15 
ill usually improve. 
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9. Regardless of the degree of disturbance, these general methods are 
employed; they vary, of course, with differences in children and parents, but 
this does not alter the general principles. 

10. These methods open up therapy to any interested observer. The 
Judgment of success pivots on three bases: (a) Are the symptoms less fre- 
quent than before? (b) Are the symptoms less intense (or of less duration) 
than before? (с) Does the child (and parent) recover faster after any 
Occurrence of upset? Feelings and personal reports are certainly not es- 
chewed, but the real heart of change that is to take place must rest upon 
behavioral grounds. 

11. In a general way, the therapy is characterized by a widespread, alert 
set of relationships with people important to the child, rather than an in- 
tensive, personally involved, long-lasting therapy, with the child alone. 


C. SAMPLING 


Three studies are included in the sampling. Two of these are set in a 
suburban child guidance clinic, and one in the private practice of the writer. 


1. Study One 


A follow-up questionnaire composed of six quantitatively rated items, 
using a 7-point rating scale, was sent to the parents of 29 structured (non- 
depth) cases, with 27 returning the questionnaire; and 48 depth cases, with 

0 cases returning the questionnaire; all from a child guidance case load. 

Statistical data include: Age (Non-depth: Mean 8-2; SD 3-1; range 3-5 
to 11-4 years; Depth: Mean 8-1; SD 2-1; range 3-6 to 12-0 years). IQ 
(Non-depth: Mean 109.1; SD 9.27; range 100-135; Depth: Mean 110.0; 
m 13.80; range 95-140). Sex (Non-depth: Boys 70 per cent; Depth: 
Boys 65 per cent). 

2. Study Two 


Two parent discussion groups (N=15) were given follow-up question- 
naire, all of whom returned it. No children seen in therapy. Parents met for 
Minutes one time per month for nine meetings throughout a school year. 
АП Cases handled from a non-depth standpoint. 
Statistical data include: Age (Mean 9-10; SD 4-9; range 2-6 to 12-6). 
ex (9 Boys, 3 Girls). IQ (No precise test results available, but all were 
Considered average or "vo bv school psychologists and teachers). Average 
number of meetings attended by group was 4.40; range was 3-7 meetings. 
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de Study Three 

This study covers 52 non-depth cases 
data include: Age (Mean 9-8; SD 49 
102.25; 8D 10.90; range 90-150). Sex [ 


seen in private practice. Statistical 
; range 2-6 to 12-6). IQ (Mean 
Воуз, 36 (69 per cent)]. 


D. Resurrs 


n of the findings associated with the above 


; iod, it 
ases seen over a Previous five-year period, 


: A e 
f the lapse of time before the ratings ehe 

Ў жары ivide 
obtained had any systematic effect. Time-since-therapy-ended was divi 
into 10 6-months intervals which, in turn 


А ТИР inal 

"depth), time elapsing since rn 

therapy visit, and the therapist's rating of Success as per item one, r = —.04. 
Ti ing since terminal visit and Parental ratings of over-all success, 


hus, no significance can apparently be laid to the time factor in 
tings by parent Or therapist, 

€ number of visits to the clinic correlated 
of over-all Success, y — 004. The nu 
P228. The longer 
the parents to 


with the therapist’s rating 
mber of visits and parental rating то 
the therapy continued, the greater the tendency fo 


n the number of therapy visits for the 
depth and non-depth Populations, as Parental ratings on 


pth therapy results by the Parental ratings. In the depth 


group the re bly below those of the non-depth cases in the 


clinic Setting, as well as in the Parent group шее пр (clinic setting) and 
the 52 Cases from Private Practice, 

If we look at the ay 
results, we obserye 


е, 
depth) Practices, General] Speaking, ¡ 


у 
interviews to Produce the better rati; 
therapy. 


Sociated with the structured (non- 
t took less than one-half as 5“ 
DÉS associated with the structure 
Three other results seem to Characterize the structured therapy results: 
First, each interview Period of 45-5 


. x oz d 
Minutes was divided between parent an 
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child, thus consuming half the time per interview of the depth therapy. Al- 
together, this means that the non-depth therapists spent less than one-fourth 
as much time with patients (parent and child) as the depth therapists. 
Second, the non-depth cases were saved the 5-10 hours of diagnostic workup 
and preliminary conferences so costly in time and energy. Third, the greatest 
advantage was that parent and child, in the structured therapy practice, were 
taken into treatment immediately upon application. There was no long wait 
first for diagnosis, then for therapy. It is not unlikely that the large attrition 
Tate associated with conventional depth therapy stems in part from the al- 
Most interminable wait for help. However, these practices seem indigenous 
to the depth position and it is not unlikely that if the intake and diagnostic 
features were modified this would bring a modification of other aspects of 
depth therapy and practice. 


TABLE 1 
NUMBER or INTERVIEWS AND RATINGS FROM QUESTIONNAIRE, ONE DEPTH, AND 
‘THREE NoN-DEPTH POPULATIONS 


Questionnaire items** 


Population No. interviews* 1%** 2 3 4 5 6 
Depth (N = 30) 17.53 Mean 427 447 4.50 4.65 435 428 
(11.80 $D) (1.38) (1.31) (144) (141) (1.33) (1.51) 
Non-Depth (N=27) 7.04 Mean 489 475 4.72 5.09 450 4.72 
inic, Indiv, (3.82 SD) (1.02) (1.15) (1.06) (1.07) (1.30) (1.40) 
Non-Depth (N=15) 4.40 Mean 827 540 460 5.08 420 470 
inic, Group (1.08 50) (110) (141) (0.81) (0.73) (1.06) (0.91) 
V 
Non-Depth (N = 52) 8.02 Mean 511 536 512 5.56 483 4.73 
rivate, Indiv. (4.82 SD) (1.26) (1.34) (1.20) (1.62) (1.13) (1.00) 
ж 


de Differences between the mean number of interviews between depth and non- 
pth Populations are all reliable beyond the .01 level. j и 
th ifferences between the means of each of the six questionnaire items, between 
$ depth and each non-depth population, are reliable beyond the 05. level. . 
plai uestionnaire items, 1-6, inclusively, refer to: improvement in original com- 
Ban Parent's ability to handle child better; child's behavior at home; child's 
ә lavior in formal groups; child's behavior in informal play groups; behavior 
*Pecifically at school. 
An additional interesting finding calls for some attention. In the first 
5 = . 
tudy, 30 per cent of the 180 ratings by the depth population parents (6 
Questionnaire items times 30 parental ratings) were rated “6” or “7,” the two 
ighest ratings. In the structured therapy population, the comparable level 
о н = : R a 
curred in 29.1 per cent of the time. Thus, with both therapies the highest 
г, А 
р were comparable in frequency and proportion. However, throughout 
Whole rating range, from failure through a state of no change to modest 
c : 
anges, the non-depth procedures yielded higher percentages of success. For 
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example, parental ratings on item number one (as to pel men 
therapy) yielded 25 successful ratings out of 27 cases (92 per = pleni 
non-depth population; while the parents of the depth cases шш 2. 
cut of 30 as successful (60 per cent), from among 48 sent а ni 
Comparably, in the second study, 1+ of the 15 non-depth treate x P 
(93 per cent) judged the therapy as Successful; and in the third stu а Е 
of the 52 privately treated cases judged the therapy as successful (92 “з 
cent). In 12 instances in the latter group the ratings were received band 
three months after termi because of families moving 


Y treated. cases averaged one 


nation of treatment 
away; the follow-up period for the tota] privatel 
year. 


One final set of figures may be illustrative of the relative efficiency. of 
the structured therapy method. During a given span of time—the last three 
months of the 1956 57 school year—one non-depth therapist had 61 чение 
parent-child cases; three local suburban child guidance clinics, with staffs of 
4-6 full time Personnel and comparable clerica] staffs, 
30 (but in addition had 50-60 i 
50 individu 


had, respectively 12, 
P therapy constellations), and 


E. INTERPRETATION 


an extremely small and modest effort among all the re- 
Extant today, there appears to be some value associated 
ter-of-fact approach to Parent-child Problems (13). If the 
non-depth Procedures were adopted widely in child guidance and school clinics, 
it is estimated th 5 as many patients could be handled 
as are now handled by Prevailing depth Practices. This Statement is not made 
y to call attention to the necessity of pro- 
ingly larger numbers of people. 

these results 


Although this i; 
sourceful therapies 
with the simple, mat 


Depth therapists mi 


| show brief therapy works 
simply because in a short time “4 


к У Cannot occur. The reply to this 
is simply to say that regardless of any circularity between short term therapy 
i esults indicate that the briefer procedures 
is success and the full measure of implications are 
yet to be hammer in clear terms, Any deliberate effort to make therapy 


icism. If we to shorten therapy and are 
successful, what do we show? We may show, among other things, that the 
routes to improved mental health are multiple 


choice in how We proceed, [f we c 
cedure that both shortens therapy 


set out 


s e 
and that we can exercise som 
© a choice іп therapeutic pro 

H > e 
9t jeopardize results, then w 


an exercis 
and does n 
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have improved upon a useful tool; such a fact needs broad recognition and 
objective evaluation. 

Even if no differences in the success-failure ratio were demonstrated 
between depth therapy and non-depth therapy (or any other contrasting 
therapies), there might still be a practical advantage to one over the other 
because of the greater social usefulness of one. Not many psychologists are 
satisfied with methods of estimating the outcome of therapy, so if an emphasis 
were shifted from measured outcome to actual services employed, to the hours 
of professional time and skill needed, and to the applicability of given 
methods to a wider section of the population needing help, these relatively 
objective variables could carry the burden of proof of the need for more 


Practical methods and heuristic procedures. 
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CUTANEOUS COMMUNICATION: ABSOLUTE IDENTIFICA- 
TION OF ELECTRICAL INTENSITY LEVEL* 


Psychology Division, U. $. Army Medical Research Laboratory 


GLEnN К. HAWKES 


A. INTRODUCTION 


The skin has often been considered a candidate for communication when 
the need arose to find a substitute for the eye or the ear. The Braille system, 
m has made a vast array of literature available to the blind, but long 
riae! is required to master this system, and the delay involved in encoding 

al into Braille severely restricts information transmission speed. 

ў Мапу attempts have been made to train Os to “hear” through the skin 
E applying to the fingers the vibrations produced by speech (6, 9, 12, 14), 
ut on the whole without much success. While there are similarities between 
audition and cutaneous sensitivity (+), the basic difficulty with these studies 
A been the failure to appreciate the fact that the skin cannot make temporal 
сарайынан аз fine as those made by the cars. One should not assume that 
ing m of the skin are so similar to those of the ear that noth- 
Ed e than a little training is required to enable the immediate interpreta- 

speech applied directly to the skin. Rather, the first step is to assess 


c FR : : > 
Utaneous sensitivity to the types of signals likely to prove useful in com- 


Munication. 

4 А communication system using mechanical vibration of the skin has been 

rn by Geldard (7). Primary cues utilized were three intensities of 

к iier five loci, and three stimulus durations; combination of these 

тойс ed some 45 different signals. Training of Os with the system 
rated that these vibratory signals could be used for communication 

Purposes, 

stem analogous to the above 

asily controllable source 

mounted on the skin's 


Жы сон cutancous communication sy: 
of кышы the advantage of providing a more © 
ae sem Also, electrodes are more easily а 
айога than are mechanical vibrators, and are typically less bulky, thus 
ШЕ less interference with normal movements. Further, for mechanical 
vibration the amount of power needed to energize the vibrators used was 


at 
* p 

Received in the Editorial Office on January 6, 1960, and published immediately 

ht by The Journal Press. 


vi i А 
Ovincetown, Massachusetts. Copyrig 


203 


204 JOURNAL OF PSYCHOLOGY 


on the order of 10 W., as compared to only 
necessary for electrical stimulation of the skin. 

In designing an electrical cutaneous communic: 
may profitably be made of those cues already 
the mechanical vibration system, viz. intensity, 
lation. A report on the discrimination limits fi 


a tenth as much (8), or less, 


ation system, investigations 
demonstrated to be useful in 
duration, and locus of stimu- 


e suggestion that this type of 
communication, Further, 
ral frequencies and stand- 
‘ates, however, discrimination 
Communication systems require the O 

smitted to him a i apid rates. 
The ability of the O to make absolute identifications a to must 


o select signals which will minimize confusion and 


©; (b) the spacing along the dimension in 
tified; (с) kn 


rnd owledge of results; and (d) 
Ie extent. range of stimulation used I lute 
d й à : + In the study of absolu 

identification of vibratory intensity on which Geldard’s Pond was based 
sponse categories was equal to the number of stimulus 
onsidered optimal by Alluisi, Subjective equality of 


was said to be optimal; in the mechanical 


7.4.5 apart along the 
assumes equality in size of the 


relationships, formulation of psychophysical 


(16, 17) have 


one principally used 
fort to relate them meaning- 
11005 of intensity of stimulation- 
yielded functions which, plotted in 
а straight line whose slope is the ex- 
g the physical dimension to apparent 
€ slope of the line which best fitted such 


may be fitted by 


Ponent of a power function relatin; 


d in Figure 1, 


The number of ossib] 
р © absol cations of current intensity levels 


ute identifi 
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may be examined in regard to both the percentage of correct identifications 
and the amount of information transmitted by the Os. Information theory, 
considering the O as a communication channel, predicts that an increase in the 
amount of input information results in an increase in information trans- 
mitted that eventually levels off at some asymptotic value. Miller (13) 
has suggested that the limit for undimensional absolute judgments appears 
to be about seven (about 2.6 bits). Investigations of the number of absolute 
identifications when the stimulus is mechanical vibration of the skin have 
indicated that the channel capacity for this kind of stimulation may be less, 


perhaps only three (7). 


ao 
oo 


o 


m ш 
ло 


m 
o 


o 


10 o= 100 C.PS. 
wes 
9% х= 1500C.P.S. 
ET 
$ 6 
$5 
4 
a 
pa 
> 
= 
5 
o? 
1 
100 150 200 


CURRENT IN % OF RL 


ЕЕЕ FIGURE 1 
ECT OF CURRENT InTENSITY ON ESTIMATED MAGNITUDE OF SENSATION FOR Two 


FREQUENCIES OF ALTERNATING CURRENT 
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The present study was desi 


he a ; t 
intensity levels which could be absolutely identified with 100 per cen 
1n 


uch stimuli. Knowledge of the 
rrectly identified would be useful 
communication system requiring 
while knowledge of the number of 
on of information would be useful 
tolerate some error. The intensity 
spaced in terms of apparent subjective 


he results shown in Figure 1, for 9 
і jectiv 
the evidence accumulated by Stevens, it appears that a scale of subject 


2. . . . оа 
intensity would be more closely approximated by the direct estimation meth 
than by the use of j.n.d.’s, 


levels used in this study were equally 
magnitude of sensation according to t 


Series with the subject during the 
was a 500,000-ohm resistor to reduce 


fluctuations in the 
flow due to the changes ¡ i 
remained sinusoidal 


е O was attached to a 12 


mm. diameter circular electrode, 
coated with electrode Paste, which rested оп the pad of the index finger of the 
O; the other lead was attached to a 25 mm. diameter circular electrode which 
rested on the palm. 


Four sets of stimuli үр absolute ident 
intensity. The two- 


ification of current 
a low intensi 


ty level, just enough 

always remain above the 
judgments, and a high intensity level which was below the 
the values selected were 114 and 197 
imuli for the Femaining sets of intensity 
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KROHN-HITE ‚GRASON-STADLER ALLISON Mc INTOSH 

MODEL 440-A MODEL 829576 MODEL 2-8 MODEL MC-60 

OSCILLATOR ELECTRONIC VARIABLE TYPE А-І2І 
SWITCH FILTER AMPLIFIER 


HUNTER 
MODEL III-C 
TIMER 


GENERAL RADIO 
100-K OHM A 
TYPE 978-R 


GENERAL RADIO GENERAL RADIO 

TYPE 1432-A | TYPE 219-M єр монт, 
DECADE DECADE 
RESISTER CONDENSER 


> 

GENERAL RADIO BALLANTINE 3 
TYPE 1605-А MODEL 300-D © 
IMPEDANCE 8 


COMPARATOR 


FIGURE 2 
Brock Circuit DIAGRAM OF APPARATUS 

levels were selected so as to be equally spaced in terms of equal subjective 
increments of sensation, according to the results shown in Figure ls 

Twelve "naive? Os were stimulated with alternating current at a fre- 
Wency of 100 cps; 12 additional Os received stimulation at 1500 cps. Six 
of the Os in the 1500 cps group were “naïve” and six were “sophisticated. 

fter preliminary familiarization, each O participated in four sessions, with 
Cach session being devoted to identification of a different number of intensity 
levels, Six of the Os of the 100 cps group, 3 Os of the “naive” 1500 aps 
8roup, and 3 Os of the “sophisticated” 1500 cps group, received five intensity 
vels during the first session, four levels during the second session, etc: ; the 
maining 12 Os received бб intensity levels during the first session, three 


evel d ; 
5 during the second session, etc. 


100 fter measurement of his RL f 
stimuli for identification, the stimuli 


the O was presented 
fferent random order 
entation, the О was 


or a given session, 
being in a di 


or e 

> ©асһ O and each session. Before each stimulus pres 
arned by “ready,” then the stimulus was turned on for 0.5 sec., after 

ne | hould be assigned to it. Stimuli were 


hei indicated the number which 8 
Sented at a rate of about one every 2.5 sec. 
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C. ResuLrs 


Mean values for the numbe 


т of correct identifications are listed in Table 1. 
Perfect accuracy was possible 


for the Os of this study only for two intensity 


levels. 
TABLE ı 
MEAN PER CENT Correcr IDENTIFICATIONS ОЕ CURRENT INTENSITY LEVELS 
Frequency Levels in Number of levels 
N in cps First Session 2 3 4 5 
6 100 2 100 7 72 59 
6 100 5 100 89 77 51 
“Naive” Group 
3 1500 2 100 96 79 66 
3 1500 5 100 9s 68 65 
“Sophisticated” Group 
3 1500 2 99 91 68 
3 1500 5 2 


100 91 81 64 


intensity levels 
cbs group, and in Figure 4 for the 1500 


ted was made according to a 
by Garner and Hake (». 


2.5 
"d 
a 

„2.0 “7 
E Ж THEORETICAL MAXIMUM 
E ” X— X2 LEVELS IN 
M 7 FIRST SESSION 
$ j 9—95 LEVELS IN 
= P FIRST SESSION 
[s] er ages 
9 10 = o 
a 

2 3 5 

NUMBER OF INTENSITY LEVELS 


MEAN INFORMATION TRANSMITTED АЗ TREE 
з 


ОЕ Num Р 5 TENSITY 
Levets (100 cds) BER OF CURRENT IN 
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2.5 
"d 
= ar 
o 
82.0 кй 
= A — — THEORETICAL MAXIMUM 
с 
S ж SOPHISTICATED GROUP 
2 Ж к—— 2 LEVELS IN FIRST SESSION 
41-5 Ға А-А 5 LEVELS IN FIRST SESSION 
o B ° 
E Uu dM NAIVE GROUP 
= Ж nung e---e 2 LEVELS IN FIRST SESSION 


o 


v о---о 5 LEVELS IN FIRST SESSION 


3 4 
NUMBER OF STIMULUS INTENSITY LEVELS 
FIGURE 4 


Mzax INFORMATION TRANSMITTED AS A FUNCTION OF NUMBER OF CURRENT INTENSITY 
LeveLs (1500 cps) 

A t-test for differences in the “amount of information transmitted by the 
Average 0” (1) indicated that there was no significant difference between 
the 100 cps group which was presented two intensity levels in the first session 
"€ those presented five levels in the first session (¢= 14). Analysis of 
„arance was made of the differences in information transmitted by the sub- 
Jects of the 1500 cps group; the results are summarized in Table 2. None of 
the main effects or interactions approached significance. 

А t-test was made of the differences between the “amount of information 
transmitteq by the average O” for the 100 cs group and the group which 
Teceived stimulation at 1500 cps. The ¢ value of 2.99 was significant at the 
1 level of confidence, demonstrating a significantly greater amount of in- 


TABLE 2 
ANALYSIS OF VARIANCE ОЕ MEAN AMOUNT OF INFORMATION TRANSMITTED BY 
EacH SUBJECT 


1500 cps 
Source of variation df Mean square Е 
um of sophistication 1 .0051 32 
Order of Presentation 1 .0013 08 
(B) 
Interaction 4 x B 1 0038 24 
Within groups 8 0160 
TOTAL 11 
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i i than 
formation transmitted when the stimulation Was presented at 1500 cps 
‘orm: 
when 100 cfs was used. 
D. Discussion 


А АЕ 
i ecessary fo 
If, in a given situation, 100 ance is n 


ating current stimulation of the skin, then 
- From the data, it appears that 
ke advantage of the fact that more information 
ories than two if intensity leve] is combined with 
other cues to add redundancy to a message, Context might also help to re- 

rect responses due to Occasional error if three 
in order to achieve maximum transmission of 
ible that with proper training Os could identify 


A however, for most күрер 
Alluisi also reviewed severa 


Ported a gain in i ges d 
tending the Physica] range of stimulation, The 
physical Tange of the Present j i 


stimulation, if 
munication System, should be 
Opposed to 100 cps. 


Toup, and there was no significant difference 
Nsmitted by the “naive” Q 
, the Significantly gre; 


ater 
р must be assumed to 


be du 


nn 
wa 
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frequenc э. 
apa ge than to differences between the Os, although some of the 
i о might be so explained. 
ine ama ER variety of signals is possible when using alter- 
неи тее y of the skin, but investigations might feasibly be 
en жш ity о using duration of stimulation and locus of stimu- 
a communication system, as well as such cues as, for example, 


fre i 
quency of stimulation. 
E. SUMMARY 


© a А 
фе eu by stimulation of the skin has potential usefulness where 
the receiver is in re he available, 25 m B of sensory impairment or when 
“hear” rior. da E noise level situation. Attempts to train subjects to 
Бу рез have ш 3 skin by applying to the fingers the vibrations produced 
n кана ai with only limited success. | | | 
wn уб aes 7 system using mechanical vibration of the skin has been 
le ne. d m e Geldard described a system of this nature using as 
Quitar com ensity, duration, and locus of stimulation. An electrical 
bulk and Е system would have several advantages, ¢.8+ less 
4 to make absol s requirement. To design such a system, the ability of the O 
pated. a е identifications of current intensity levels must be investi- 
À Mirt e was designed to determine the number of current 
and the dons E hich could be absolutely identified with perfect accuracy, 
N eig e үе for such stimuli. The intensity levels used in this 
sation with; = y spaced in terms of apparent subjective magnitude of sen- 
Os Kerr the range producing vibratory sensations but not pain. | 
absolutely identify two levels without error, with maximum 


transmise; 

m : : ё е : 

ission of information being achieved with use of about three levels. 
d when alternating current was presented at 


Моге 
е В 4 
1500 information was transmitte 
T chs than at 100 cps. 
wo і * А 223% os 

Perfect intensity levels would be useful in a communication system requiring 
ба ассигасу, while three levels wou 

ion in a system which could tolerate some error. 


ld maximize transmission of in- 
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E. FRANCESCO 


A. INTRODUCTION 


In the d 
evelopment of measures of intelligence over the past half century 


there 
с distinct emphases. On the one hand, there has been 
Broblem, and meh і to concepts of intelligence, to the nature-nurture 
ani ий diis fum de ed of the crescive and maturing organism. Associ- 
Bam бе Ты een the focus on unravelling and isolating general and 
to charting a tie ce of primary abilities, and so forth. This attention 
teil dox ` ilities and examining developmental characteristics in de- 
provided the information necessary tO understand the variability of 


intelligence, 
"ws на а ic all measures of intelligence ultimately stem from social 
lative orc is igence, including performance and success in school, and 
socially zen achievement. The criterion of classification that is 
telligence dm an from which the validation of refined measures of in- 
Practical job of 5 15 generally conceived as a complex yet molar quality. The 

classifying persons on this overall quality may be far removed 


from 
th : А n 
e underlying and more subtle questions of the explicit ways in which 
asing emphasis on the develop- 


pe В 
ad Thus, there has been an increasing стр? 
verbal Vi er general tests. While recognition is given to the fact that 
indicates th de not the sole component of intelligence, practical experience 
Per cent wd ир; id population with a reported rate of illiteracy of only 3 
Power Tan en an efficient estimate. This report describes the Verbal 
and validit of Concept Equivalents which, while maintaining the reliability 
y levels required for was designed to be 


especially si general screening, 
y simple for respondents to answer. 


B. DEVELOPMENT OF Tug VPT 


n noticeable in verbal 
does the lengt 


tests is that as the 


О 
„One of the biases that is ofte 
h of the word. This 


diffic 
ul g 5 
ce DR word included increases, SO 
» 
ary 7, 1960, and published immediatel, 


Recei : 
Рона са їп the Editorial Office on Janu 
зуп, Massachusetts. Copyright by The Journal Press. 
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hich may grow in complexity at least 
ncepts, but it does not alter the pos- 
у be ordered in difficulty or frequency 
ЕРТ utilizing only short words (four 
he component concepts can be selected 
It needs to be remarked, however, 
both of four letters and equivalent is 
based on the recognition of whether 
VPT proceeded in the following manner. 


Pairs of matched 
Using small samples of subjects, the 


cted utilizing 50 
rm 50 additional 


neat-tidy), 
pairs. T 


* mismatched pairs, 


additional word 
original pool, ing three independent 


ot only to incorporate the 
ious and important dis- 
d and mismatched concepts. 
visible in the relative difficulty 


and mismatched 


- Manifestly, such а 
as dominantly mis: 
42 mismatched pairs 


© answered by the 
п, the VPT h 
m of 105 pairs, 
ms for the forms was 
ating high school fresh 
of the Provisiona] for 


Tespondent 
as 63 matched and 

The selection of ite guided br 
efficiency in discrimin men and senj 
ms. Add 


ly on the basis of 
018, and correlation 
itional factors needed to 


AA omm 


N 


T 
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be ta х 
sad = into account, however. For example, some items appeared to 
a эм В 
12е some knowledge more than no knowledge; that is, while a group 


that Н 
was selected for а low average score answered a given item at the 
erage score might actually answer the 


cha 4 E 
nce level, a group with a higher av 
Since substitute items 


€ pe e ша more often than chance. 
бира pe e that were answered incorrectly more often by chance by both 
jt se were preferred. 
me problem arose at the point of distinguishing i eie persons. 
efficient in empirical level a pair of concepts like geld-spay operates as an 
ee oe range of respondents, a small number of superior re- 
kreisen Жы insist that while parallelism exists in purpose, the processes 
на] vehe equivalent. In cases of this sort decisions were made on the 
alidity of the item as indicated in the item to score correlations. 


C. Tue EFFICIENCY OF THE PPT 


of the VPT may be seen in a study 
res in grade equiva- 
to be badly skewed 
sis of clinical assess- 
] opinion was avail- 


"s M indication of the efficiency 
lenta) н to the Stanford Achievement Test (sco 
on tha А е sample of respondents provided appeared 
fiin s: aa side of performance, particularly on the ba 
able, bas Кер respondents. For each respondent a clinica | А 
classificati, on interview, the SAT, and other tests. According to this 
13 = ion all superior and above average persons were included (3 and 
н and the remainder of the sample was chosen to favor 
Ma of persons classified as average: The consequent sample had a 
core on the SAT of 8.0 with a standard deviation of 1.8. 

© bed spite of the fact that an attempt was made to make this sample more 
ж) Cteristic of a normal population by stratifying the analysis sample, the 
Ысы" e must be viewed as one skewed toward the lower end of perform- 
the & Foe. should have the effect, in correlational analysis, of — 
range. ADES. The difficulty level of the VPT is designed to have an € ective 
БОР that is broad but most relevant for the upper 80 per cent of the pem 
Ка ш As an indication of the relative skew to the lower end of the 
* ution in regard to the УРТ, only one respondent had a score of less 

an 10 wrong on either form. Such a score would be relatively common 


amo; 
ж ШЕ seniors. 


т 

y N. J. 
who „m grateful to the staff at the New Jersey Reformatory, Bordentown, А 
Provigagvided data included in this report, and to В: agar P. Boe ie 
Or con. Several suggestions helpful to of this test. Spe 
(E Pies for experimental use аге avai rrespondence with the author 
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In the analysis presented here data for the УРТ 

performance on matched Pairs, mismatched pairs, 

form. Reliability data between forms are indicated 


are given in terms of 
and total score for each 
in Table 1. The Form 


1. Stanford Achievement Test — 78 61 3 74 64 41 ^ 
2. Clinical Assessment of Intelligence — 057 47 66 59 139 7 
3. УРТ, Form A Matched Pairs = М2 99 34 0% » 5 
4. VPT, Form 4 Mismatched Pairs — 67 12 $34 d 
5. VPT, Form А Total Score — 67 .56 $ 
6. VPT, Form B Matched Pairs өзге 3% 
7. PPT, Form B Mismatched Pairs — 52 
8. VPT, Form В Total Score 


Note: Product moment correlations, No Corrections made for attenuation. 


pairs is equally high, being de 
finding in Table 1 is the apparent tota 


SAT and the clinical 
- A dependent relationship exists kera 
e clinical assessments. The tota 


Correlation of the p 
stantial level, the r's 


SUMMARY AND CowcLusion 


N м и 
» not only in difficulty en 
› however, are reliable ar pe 
Prediction of intelligence 


essment. ‘The УРТ may be judged 4 


extremely effici, : 
у efficien Peration, both from the Point of view of design an 


predictive Perfor, 
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SCREENING SOLUTIONS TO UPGRADE QUALITY: A NEW 
APPROACH TO PROBLEM SOLVING UNDER 
CONDITIONS OF UNCERTAINTY* 


Department of Psychology, University of Michigan 


Norman R. Е. Maier"? 


A. PREFACE 


2. os seems to need a preface, and I take the liberty of incorporat- 
. The objective of the screening principles is to raise the level of 
hen decisions are needed and further informa- 
that human beings may engage in 
at such thinking is faulty, 
ven when proof is possible, 
to persist in a point of 


Problem solving discussions w 
hus is not available. It is understood 
n thinking but when one cannot prove th 
„ow does one prevent it? As a matter of fact e 
и fails to deter many because of the human tendency 
view, 

The four principles presented in this paper are reduced from an original 
number of nine, each of which had three or more subdivisions, making a 
total of 38 steps. This reduction was necessary because the initial process 
Was too complex to use. It was found, however, that many solutions could 
be eliminated by several of the steps and this made possible the present 


Simplified process. 
It is hoped that the principles discussed will be viewed in the light of a 
| хы direction in the method of working with group problem-solving. It is 
recognized that there is a need for refining the principles and exploring ways 
in which they can be tested by research. Since some of the principles may 
арреаг irrational from one frame of reference it is necessary to regard the 
Principles as useful in upgrading а group’s product rather than in assuring 


a“ A 
Dae or even a "best" decision. 

ecision making under conditions of uncertainty according to Luce and 

f the various alterna- 


ai 1 ... . B 

ti in (1) is the condition in which the outcomes 0 

ives are unknown. This condition is satisfied by the type of problem under 
However, there is also a difference. 


Consi "le 
Insideration in the present study. 


nd published immediately 


at Pr ы s. 
1 „OVincetown, Massachusetts. Copyright by The Journal Press. t on problem 


olvin is paper was written in СО 
Неа supported by Grant Number 
2th, Public Health Service. 

€ author is indebted to Professor C. н. C 
itical comments and suggestions. 
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i i blem 
Decision making implies a given number of alternatives, whereas in er 
гі nv 
solving the alternatives must be created (3). Thus problem solv ing i 


or creating of alternatives. Our study, 
as to outcomes and uncertainty as to 
ternatives. This type of problem is too 
the current type of models being tested in i 
making process, The screening process, thoug 


E А k e of 
less accurate and precise, is a new kind of approach to this complex typ 


problem. 


eplora- 
P thinking but also may lead to the шол, 
the inference process. Human beings m 


B. Tue Мввр FOR A MET 
A deficiency in fa 
to find a solution. 


t: 
sented—that of selec 


the facts in a game 
аге inadequate, it follows that a good many of the solutions put forth cannot 
be logically rejected. If an evaluation is to be made, additional procedures 
must be developed, 


Under such 
mation or to t 


in number and essential p 
increases, The function 9 

t even in this instance there 
Ver the nature of crucial experiments. This means 
be insufficient evidence E 
а needed to convince Darw!” 
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© , ‚ = 

f man’s evolution was not convincing to many others. When a man makes 
a + -— 

n inference he takes а "leap in the dark" and makes some additional sup- 


positions. We might say he “makes up” some new facts so that for him his 


viewpoint or solution is very plausible. If no one possesses facts to the con- 
ptable to him, while others may feel 


trary, his "make believe" facts are acce 
cool or even antagonistic toward them. 

This disagreement among men regar 
even more marked when we examine some 
Actions have to be taken even when the choice made cannot be justified by 
the facts or circumstances. These actions ог solutions, to problems may be 
viewed either as guesses or as hunches. If we consider guesses to be purely 
a chance selection, then it follows that people should be of equal ability in 
choosing solutions that will turn out to be effective. However, the term 
hunch implies something more than chance—it suggests а personal logic. 
People differ in their hunches and some have hunches that turn out right 


more often than chance could permit. If people differ in their ability to 


Solve problems when hunches rather than facts primarily determine the 
nts the contri- 


Solutions developed, it is possible that this difference represe 
bution of creativity. Our immediate objective, however, is to determine 
Whether solutions can be evaluated by procedures that do not make use of 
experimentation, logical proof, or probability analyses. In other words, when 
facts and proof cannot be used to select the best solution from a group of 
Possibilities, what sort of methods or skills can operate to insure better than 
Chance solutions? 

The problem is further complicate 


Hons that they played a part in form 5 Я 
choices rather than ones that eventually may be supported by additional facts. 


Selecting wise solutions under these conditions introduces numerous subjec- 
tive factors so that questions of utility, statistical probability, and rational 
behavior are only a part of the total problem solving Process. © 

‚At present the hypotheses of man-made machines will be probability pre- 
dietions rather than hunches. Perhaps this is their greatest virtue. In the 
Meantime it is of interest to determine whether solutions to problems, par- 
tieularly those involving people, can be screened so as to upgrade the quality 


of > р 
а group discussion outcome. 


ding the merits of solutions becomes 
of the day to day problems. 


d by the fact that people prefer solu- 
ulating and this may lead to popular 


в Case (2, р. 39) 


In order to describe the screening process it seems b 
aen so that the solutions recommended can be eval 
vith this material, the solutions were obtained by dividing gro 


C. ILLUSTRATIV i 
est to use à specific 


luated. In working 
ups of 10 to 
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i ki the 
ional information, such as talking to = 
ons because these wer 


the 
materials and a copy of 


ining 
plant lay-out shown in Figure I. A half hour was allowed for obtaini 


consensus on three action steps, 


l. The Situation 
For the past six months Bill h 
25 girls in a garment f 
recently, his main probl ed 
Three months ago, however, all sewing machine Operations were chang а 
over from hourly to a team-piece-rate system so that production has besor 
fairly satisfactory, Quality is now the big Problem; not only are there che 
many rejects, but serious are coming in from salesmen in ders 
field. Since the rejected items, it is difficult to un 


as been the su 
actory. The girls 
em was that of 


; ; of 
Pervisor of a sewing K^ dl 
; n 
are all union members. n 
: joti 
getting out enough produc 


2. Ті Dialogue 
Mr. J; Bill, 1 want to talk to youa 


unit is turning out, What's 


Баїп about the kind of work your 
Bill: 


en I make them do it over they say 
that I am Picking on them, 

Mr. J: Steve and Eddie Aren't having the trouble with their girls 
that you do with yours, 

Bill: Well, I'm 


small group of five or 


makers. They all 
I've got them 
n them, and I tell 
ty learn to Coöperate. Even so, 


spotted next to my de 


them that I won't move them until th 


N^ 


to 
to 
ка 
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To W 

тенше Other Units 

Finished Product Supplies for Starting B 
o [e] о 


ТЕАМ Е: 


“Rejects 10#_.....---------- 


de] ED El E ES 
"i _ © 


Aisle for 


o 


o O 
TEAM A: Production 90; Rejects 5 


Front of Building 


FIGURE 1 


Producti SEWING- Lay 

а ис gwinG-RooM LAY OUT | 

Рго lem Gok Standard, 80 units per team. Quality Standard, 8 per cent rejects. 
rls: Pat, Nora, Fran, Bea, Marg, and Alma. 

else get any work out of them. 


у 
y girls out of more 


I'd lik 
x" to see Steve or Eddie or anybody 
i r. J: You're not trying to tell me that just а fev 
ап two dozen make your crew look that bad? 


“ae No, but they are the worst ones. I called all t 
and “D” teams together last week and gave them а good talking 


to А B 
and now they're worse than ever Production and quality are both 


down. 


he girls in the 


№ 
bo 
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Mr. J: Im beginning to think that you don't have any 
good. 


Bill: No, that's not right. I'll take the girls in my “q” team and put 
"ет against any we've got. Asa matter of fact all of my finishers йге 
a pretty decent bunch. The “B” team has a couple of good workers in 


it and there is nothing Wrong with the «p» team. 
Mr. J: Yeah, but their rejects 


that are any 


Iking you'll break up 
aren’t you? 

Bill: Well, you'ye kind of got I hired everybody in Team 

at they could work together 


well they Bang up on you. For 
a safety lecture the other day 


Bill: Oh, it was the same old yapping about 
i ter they've been 


all of them wanting to be 
оп the job a fe 
know everything. 


W Weeks they think they 


© of those girls a lot of 
What’s there to being a 


S the sam 
Bill: 1 don't know, I think it's just a dumb idea they’ve got in their 
heads. You know how Women are, I know the end job isn’t any easier. 
Mr.J: Was that all they griped about, or do 
the factory too? 


they want us to give 'em 
Bill: No, 


couldn't make 
hit anyway, 
Mr. J: 


Quite а few 


9f them were Sore because they said they 
Standard, Most of the girls think th 


Plaints about it, After all, 80 


your girls Complain when none of the rest of 
them do? 


Bil: AW] know j 


of eight-balls I ever saw. I don't k 


pA 
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Mr. J: Bill, we've been over all this before and I’m tired of listening 
to you feel sorry for yourself. Either get those girls on the ball, or we'll 
have to put somebody down there who knows how to run things. 1 don't 
want to be rough about it, but that's the way it is. I'll give you thirty 
days to get that mess straightened out, and I'll back you up on anything 
that seems reasonable. If you can show me some results by the end of 
that time you can stay; if you don't, we'll have to find something else 
for you. Is that clear? 

| Bill: I guess so. But after racking my 
six months, I don’t know what you or I or апу 
those girls. I’ve tried everything. 


brains like I have for the past 
body else can do with 


3. Examples of Solutions Recommended 
pical of those recommended when three 


The following solutions are ty 
2, 4, and 5 are suggested most 


soluti м 
olutions are requested. Solutions numbered 1, 
frequently, 

nter clockwise)- 


Turn lines 90° clockwise (also cou 
more space. 


Move Bill's desk so as to give Team "C" 
Discharge Bill. 

Train Bill in human relations skills. 
Rotate girls within a team. 

Rotate positions of teams. 

Post production records of each team. 
Obtain individual scores on rejects. 

9. Institute music programs. 

10. Improve lighting. 

1l. Put in air conditioning. 

12. Put five problem girls in one team. n 
13. Divide up problem girls and place one oF Enid dup neh tens 
14. Restrict talking in Team "E." 

15. Break up Team "E." 

16. Wall up back of room. 

17. 'Train Johnson in human re 


юз сом жию; 


lations skills. 


4, Screening Principles 
It will readily be conceded that the 17 solutions listed are excessive In 
number and vary in excellence. The purpose of the screening process 18 to 


reduce this number by eliminating the ones least likely to be successful. In 
this manner the chances of taking action steps that turn out to be successful 
Should be improved. This improvement in quality should be accomplished 
а sacrificing the group's acceptance of the selections made. 

Two of the screening principles developed are designed to reduce the 
Muniber of possible solutions by rejecting some of them, and two are designed 
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to assist in the process of making a positive selection. 
neither rejected nor selected may be regarded as tabled. | | | 

It is necessary to discuss the logic underlying these principles in som 
detail because it is apparent that the sereening process will not N to 
the usual logical principles for evaluating a solution. The illustrations taken 


Solutions that are 


rather to demonstrate the way each pri 

a. Negative Principle I. Soluti 
be rejected, Generally speaking it is wise to try 
this principle states that solutions learned in 
transferred to this one. The reason for disc 
that it fails to solve a particul 
problems. Acceptable solutions s| 
the case. This does not imply t 
will not be effective, It is gran 


fective, but they also may be eff 
consideration. 


to generalize learning, yet 
another situation should not be 
ouraging this type of solution is 
ar problem, but instead solves a class of 


as about what to do to 
ndency can lead to a con- 
ach person is inclined to make а 
also because the solutions become 


examined. In rejecting solutions 
directs the thinking of 
be limited in number. 
own ideas. To reject 


the known 
People also have 


a solution because j 
the facts are meag, deal of time can be dissipated in face saving 
discussions. An arbj 


t solutions in an 1m 
“out of bounds” even though they 


3 It goes without saying that generalized solutions apply to this particular problem 
ка it is A lige dar he facts pron which the generalization js based are er 
in this problem. In зис Cases the facts in the presen, sed to supp? 
the solution. P t problem are used 
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might be regarded as good solutions. Extensive use of this principle has 


revea Nee: қ " я 3 
ealed that a person in a discussion group will readily concede that his 
vithout becoming defensive. 


solution violates a screening principle w 

M жоо Hier by Negative Principle I are Solutions 1, 8, 
dor this a also might be suspected to be a borrowed solution and 
e. figno e persons recommending 1t should be asked to give their 
ole % ; ele defense is based upon the success with the solution in other 
maces, Ehen. 16 ts of the transfer type and must be rejected; but if the reason 
5. E upon the arrangement of ‚the windows, it is allowed to be 
Ne dul Ed purposes of the present discussion we will assume it passes 

gative Principle I. 
an 8, and 9 usually stem from attempts to apply some knowledge 
ны ore om or motivation to solving the problem and hence are of the 

r variety. Invariably persons suggesting them agree that the idea 
came from other situations. 

b. Negative Principle 11. Solutions, supported by facts or interpretations 
of facts that are challenged by other members of the group, should be re- 
Jected. It is assumed that each of the solutions not already rejected rests 
upon facts derived from the problem situation under consideration. Each 
Solution, therefore, rests upon а particular selection Or interpretation of 
these facts so that various solutions may have quite different supports. Ac- 
cording to this principle, it follows that if ar set of facts is seen as 
fictitious by someone else in the group or i cting interpretation can 
be derived from the facts in the same situation, at the solution 
me unsound support. Although a comp х Н 

xpect in the type of problem situation under consideration, 
Pe to expect some unchallenged interpretations 10 support the solution. 
his does not mean that a particul must be proven sound— 
rather it must merely be better than t flicting interpretations Or 
facts, " 

The merits of this principle reside in the discussion time saved by elimi- 
Dating the debate over issues that cancel each other. Interpretations that are 
OPposite and equal in strength not only consume excessive discussion time іші 

is that high quality 


al P 3 
E 50 тау be regarded аз equally weak. The assumption : 
olutions would more probably be associated with unchallenged interpreta- 


ti К : Е 
ions, It follows therefore that time saved in debating close issues could be 
Well spent in the exploration of other facts and the examination of different 


i 
precarios 
xamples of solutions likely to 


a particul 
£ a confli 
it is assumed th 
lete foundation is too much 
it is reason- 


ar interpretation 
hose with con 


be rejected by Negative Principle II are 
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Solutions 1, 5, 6, 12, 13, 14, 15, and 1 
interpretation that the window positio 
the best team, then a conflicting interp 
to Team “E,” which is farthest from 


6. If Solution 1 is supported by an 
n is desirable because Team “4” is 
retation might be raised with respect 


that are present. 
° gives Team “С” more 


space, this solution should be retained unless itis found that the change takes 


space from some other team. 


er: at talking is cp 
А ot rejects found for Team “E.” It could be 
argued just as reasonably that talking is good, and this interpretation would 


has a good production record. 


either upon (a) any of the 
etations of facts, taken from 


One of these supports. Him 
S or interpretations, the greate 


in 
mple, supbose that research 2 
nondirectiye со 


Ог еха 


in social psychology 
Tages participation 
п that participation makes for 
ch widely different sources 0 
an One based upon two related 


Supported by sy 
more valuable th: 
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Mach studies, such as two studies on interviewing emotionally disturbed 
people. 

We will now turn to the solutions that have not been rejected and de- 
o py pa шей аге favored by Positive Principle LE Solutions 
Sacs l e used to illustrate how this principle selects solutions. 
Solution 2 has a basic fact to support it: Team “C” has the least space and 
Es the worst group. Although it can be argued that this relationship 
might be pure coincidence, such a conclusion does not challenge the fact— 
it merely is a statement indicating the need for more facts. Furthermore, 
the interpretation that the observed relationship between the work done and 
the space occupied by Team “С” is a coincidence, is supported by facts 
ы elsewhere and hence violate Negative Principle I. The facts in 
this situation place the poor production record of Team “С” and its shortage 
of space together, and it is unlikely that anyone would seriously contend 
that Team “С” would do worse if it had more space.* 

Some problem solvers attempt to support Solution 2 with additional facts 
or interpretations, For example, it may be claimed that the crowding of 
Team “С” creates problem girls. This interpretation can be challenged by 
the fact that ‘Teams “B” and “D” have as many problem girls as Team “C,” 
but have the full amount of space. Thus Solution 2 rests primarily on one 
observed negative relationship between space and productivity. 

Solutions 3 and 4 are similar in that they make Bill the problem and as 
a result they are supported by identical facts. The following observations 
Support these solutions: (а) Steve and Eddie (other supervisors) do not 
have as much trouble as Bill. (5) The actions that Bill has taken haven’t 
been successful. (c) Finishers are the most satisfied and they are farthest 


from Bill, (d) The best teams are farthest from Bill. : 
These interpretations tend to remain unchallenged even though it may 


be argued that the evidence is not conclusive. 

Solution 17 is supported by the fact that Johnson has not been helpful 
to Bill. This inference usually is not questioned. Sometimes it is argued 
that training in higher management should precede the training of super- 
Visors. However, this conclusion is based upon facts obtained elsewhere 
(Negative Principle I) and hence cannot be used to challenge an inference 
ased upon the situation under study. Thus Solution 17 usually rests upon 


RÀ 
* Te is fre i in 
possibili en dificult to ra by a failure to give full DS 
а erefore, we wish to remind the reader that we are dealing gum у» 
and ote facts and no claim is made that Solution 2 is correct. It 1s m 
will have to compete with other solutions. 


ns to overlook the 
оп to chance. 
ations lacking 
erely selected 


ce statistically minded perso! 
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one support—Johnson’s apparent inability to help Bill. If it is claimed tha 


hen this lone support is challenged. 


tions to a trend in results can 7 
i e 

satisfactorily explained, solutions based upon the trend should be select 

for further consideration, Ordinarily an 


boys in the fifth grade in school 
Let us suppose that in com- 
*cond grade boys there are two RER 
grade boys were beaten in a race by 


A А im 
ese exceptions would weaken the above clair 
even if they did not des 


exceptions revealed that the two fifth grade boy: 
cripples. This finding would tend to reinstate confidence in the claim re- 
garding the superi i ili 


ade boys, А 
Xceptions may cause trends 
о be summarily Tejected, Particularly when no pros 
al attention, Positive Principle II requires 

eptions themselves must be defended if they are allowed to 
i ation that can explain why the exception occurs 


ally rest UPON trends іп dat, 
eams nearest 


a. It is found Е 
the window to do the best. 1 


22, C, D, and E we find them (0 


» and 85, Tespectively, Exceptions to a general downward 
«pn res 50 and gs. Thus Team “СУ does too little and Team 
E” does too much, The fact t 


е 
^ А hat three teams fit the trend, whereas two ar 
exceptions, makes the claim fora trend weak, However, let us examine these 
two exceptions, 


am also js exceptional in а 
* This fact could explain 
Granted that nothing is 
Ception might eliminate 


second way—it js the only tea 
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Turning no P y 
ina similar шаман Wa erii i быт ern 
5, 10, 15, 10, and 15 eee ты or ‘Teams 4, B, C, D, and E to be 
may be seen as too low or th x a pi (елке Team i 
'D" seems not to hav ше o Teams | С and “Е” as too high. Team 
The chr esu ad кен E cannot be explained away. 
rejects of Team “E” now must q line ва e tos и шш 
suche ae nsi һе б” st be explained by some unfavorable factor, 
a о ast. | It is clear that attempts to explain these ex- 
егу о unconvincing, but it must also be granted that a contra- 

Pie Бш cannot be drawn. | 
dig middle of e argue that the windows serve a valuable function until 
Eo ALE реше un is reached, but that beyond this point the distance 
кетік s fes м E a factor. The strength of this argument will vary 

TE will besa ne a group to another. | 
ez s D at the case for the trend in results would be greatly 
кыкты са, : wi minor changes in the data. For the time being let 
Hera Tas ны = E ough the case for the trend is weak, the suggestion is 
1 қай TI. , therefore, see if a distinction can be made between Solutions 

T « 
is E, puna бр, һауе the poorest quality. Since Team “C” is poor 
жие mar be is wet surprising, but Team “Fs” contradictory perform- 
prediction 3 SP ained. Since Team “E has no problem girls and the 
ШЕН реңіне goo z it is more necessary to explain the high rejects than the 
If this step oe this step is agreed upon then the next step can be taken. 
bien a ed not agreed upon, then it follows that the trend in data has 

ecause it is necessary to assume that Team “E” is a good team 


2 е to entertain the trend. 

теру dite ee for the purpose of. 

liuc ы ү rejects) must be explaine 

lighting Р ain the poor quality the bette ( 

pie: ne ea for Team “E's” poor quality more е 
uation. 


further analysis that Team “E’s” poor 
d. Will poor lighting or poor venti- 


г? Generally it is agreed that poor 
ffectively than does 


5. Final Evaluation 
for further consideration are 


Solutions 2, 10, and 17 have one support 
than one, the latter two actions 


duce results. However, Solutions 
e acceptable for that 
d in that they could 


Th 
e Р : 
recommended actions that remain 


S à 

rn 3,4, 10, and 17. Since 
would b ile Solutions 3 and 4 have more 
2 and q 2 the ones most likely to proc 
reason. F are relatively inexpensive and might also b 
- Furthermore, Solutions 4 and 17 would be relate 
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T isi 5 і rays 
be made a part of a Single program, Thus the final decision rests with w у 
to integrate or combine selected soluti 


In working with the Screening Principles we hay 


10. Solution 3 usually 


Cause they are Purely artifacts created 

Ctors as injured feelings, faulty Son? 
Y, and face saving can € 

50 as to necessitate i the acceptance of solutions dw 

arouse the least Opposition, Asa result the Products of group thinking often 

lack objective quality, 

This unproducti 
When facts are inad 
need to conform t 


by interpersona] relations, Such fa 
munication, Personal i; 


T ing 
f problem Solving is Particularly parto 
om of thinking is not restricted by 


* Often a Person will unknowingly 
advocate a Pet solution for a given circumstance because it will solve anothe 
Problem with which he is faced, 

Although good Conference leadership ca 


An Téduce these: courcos of inter 
; it is аррагепе that there ; methods for improving 
evaluation Process must be 5. 
inciples Were developed to {шиша 
bjective quality. 71 in 
to persons Participating in group prob the 
À Й act that there is high agreement on merits of 
solution that survi i 


jected i 
г problems should be аре р 
i ations of facts that are С 
Tejected, 


lenged by other members of 
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The two positive principles that select solutions for consideration may be 
stated as follows: (а) solutions founded either upon any of the unchallenged 
facts or unchallenged interpretations of facts, taken from the problem situa- 
tion, should be selected for consideration and evaluation; (4) when exceptions 
to a trend in results can be satisfactorily explained, solutions based upon the 
trend should be selected for further consideration. 

Solutions that are selected by the positive principles are evaluated by 
group discussion in terms of (a) cost and practical considerations; (5) the 
Way in which they may be integrated; (c) a selection from among alterna- 
tives when two actions are incompatible; (4) an examination of the extent 
Of support given by facts or interpretations; and (e) acceptability to group 
members, 

Solutions that are neither screened out nor selected are tabled and should 
he considered only when the positive principles have failed to select solutions. 

It is apparent that the evaluation process makes use of group discussion, 
but only after the screening process has forced a thorough consideration of 
the facts in the situation. Facts cannot be used exclusively with the type of 


Problems considered because they are deficient. 
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MODIFICATION OF A COMMONLY USED SOURCE OF 
ELECTRIC SHOCK* 


D rime А Я " И 5 
epartment of Psychiatry and Neurology, University of Minnesota Medical School 


Guy Н. MILES 


Several simple devices have been developed for administering electric shock 
to Ss. One of the most commonly used methods is to place $ in the secondary 
mis of an isolation transformer. À typical circuit of this kind is shown in 
Figure 1, where an isolation transformer has been constructed by connecting 


nd T») back-to-back. Shock intensity is 
ariac) and shock duration by 
Sw is sometimes connected 
e secondary transformer 


2-6.3 v. filament transformers (Tı a 
regulated by means of an autotransformer (V 
opening and closing Sw in the transformer circuit. 
as shown in Figure 1 and sometimes between S and th 
winding. 


VARIAC % 


7% АС 


FIGURE 1 
Usep SOURCE OF Evectric SHock (SOLID Lives) 
(DOTTED LINES) 


MODIFICATION 

In an investigation of the subjective effects of shock, Ss reported that some 
Shocks from this device "pricked" the skin and were painful whereas other 
Shocks of the same intensity and duration were not. An oscilloscope measure- 
ment showed that a sharp voltage spike occurred with the offset of each shock 
Teported as painful but did not occur, ог occurred at а lesser intensity, on 
Shocks reported as not painful. With a shock level of 42 v. (rms) this spike 
Was found to vary in amplitude between 0 and 127 v. (max.). Changing the 
Position of Sw to the secondary transformer winding did not improve this 


Cir 
CUIT DIAGRAM ОЕ A COMMONLY 
AND SUGGESTED SIMPLE 


Condition, 
This spike is related to the back emf. induced in the secondary transformer 
AURI. . . 
1960, and published immediately 


at Received in the Editorial Office on January, 15, 1 
rovincetown, Massachusetts. Copyright by The Journal Press. 
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age amplitude of the spike depends upon 
w is opened. 
itude from shock to shock, the sensation 
ock. For this reason the shock apparatus 
most experiments. 
г apacitor (С in Figure 1), 

bypasses the spike voltage without 
ge level. 
Department of Psychology & Psychiatry 

University of Minnesota Medical School 
Minneapolis 14, Minnesota 


Publis i 
ished as a separate and in The Journal of Psychology, 1960, 49, 235-248. 


FP 
EPIDEMIOLOGY OF MENTAL HEALTH IN COLLEGE* 


Department of University Health, Yale University 


Ratpu M. Rust! 


A. INTRODUCTION AND PROBLEM 


E a z 
im Силаны dm ir mie eer picture of a bare 
ds fi doen da: flore este y sd шер on the wall behin it. At the desk sits 
Ora mors ui mi perhaps haggard. Someone comes in with a report: 
eh p vic the plague has been diagnosed in South Haven." The 
HUE moments е 5 nn another pin in the тар. In my more imagina- 
Would a es t think = him ИУ recalculating a statistic, one that 
саней by Spes m ойы Aha! Now we have proof that the plague is 
Such 2 po FEARS l 
specifie u. fantasies are of course just that—fantasies. Even in 
illness Saen disen factors relevant or perhaps even pre-disposing to 
Mom. emo m recognized. Perhaps the epidemiological study of mental 
борене ту» from the recognition of the importance of such con- 
t be кке ы шат that make it more likely for one sort of person 
in н A he Hines than another. Gordon, in. the conference reported 
matily with wi of Mental Disorder (11), says, epidemiology deals pri- 
mods. е ole populations, the sick and the well, by establishing саге- 
bn persons and separating environmental factors to permit comparison 
quantification of fractions of these populations with and without the 


"me disease” 
Mei iie ы studies of mental health (or mental illness) have become 
e . * H 

requent in the last decade or two and I will refer briefly to some of 


thes r 
© later, However, few if any of these studies deal with a specific age or 
The epidemiology of mental health in 


a for study for a number of reasons. 
ning an activity might be 

achieved success in the 
activity, and (c) 


8 Hu 
er boe. dip of the population. 
As nn cd a particularly important are 
Obtained A. ) suggests, useful information concer 
Activity rom: “(a) those who have definitely ‹ 

Y, (b) those who have been unable to succeed in the 


== 
eceived in the Editorial Office on January 25, 1960, and published immediately 
ight by The Journal Press. 


at Proyi 
ЖЕ. р Seton; Massachusetts. Copyrig! 
Resea $ paper is an expansion of part of a paper presented at a workshop on 
rch in College Student Mental Health," Jules D. Holzberg, Chairman, Ameri- 
1959. The author is grateful to 


Annual Meeting, 
ditorial assistance. 


235 


Robert (py chiatric Association 
- Arnstein for his valuable е 
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: just 
persons who are learning the activity, ee By studying people ers d 
beginning to engage in an activity, it is possible that more кі ah 
about the difficulties and abilities involved in it than by stu ying vy 
who have had long experience in the activity." College students ө i Aa 
a sense, beginners, learning an adult rôle. Of course, they have rea Ж ex 
doing this since childhood, but they are getting the chance to — ke 
adult róle in a situation which is relatively free from parental deman 5 i 
restraints. College students are in the process of "finalizing" some importar : 
decisions (marriage, career) and although it may seem that these decisions 
have already been made (as a function of the individual's class quem 
intelligence, etc.) there is Still some room for modification and even wher 


А B . ally 
there is little room for change there's a certain stress that goes with actu 
deciding. 


Besides being in the p 
students are more availab 
spending four y 
College students, because they 
in finding out about themsely 
they're thinking and what th 
usually 75-80 рег cent retu 


rocess of learning how to live 
le for study than o d 
institution and сап be easily € 
are intelligent (and perhaps more RE 
able to tell you what they thin 
feeling. At Yale, for example, 


naires which we have sent t? 

undergraduates, E 

Perhaps what we learn from epidemiological Studies of college popula 
tions will eventually enab], i i 


of mental health. 


с ss the 
antasies about the haggard man and the map = Қ 
idea that a case is easily defined—and another fantasy is that once define 


case is clearly identifiable, Certainly for mental health these are often con 
fusing and difficult tasks, Identifying а case? involves coming to some kin 


5 
f Қ А 5565: 
сазе is and finding some satisfactory way to @ 


s tain 
hem as а case ОТ а non-case, Perhaps іп a сег 
sense everyone might be Considered 4 


men 
базе. Cole (2) states that, “All The 
are anxious, even those who love God and have been psychoanalyzed. 


7? One section of papers 


Presented at 
Memorial Fund was devote 


k 
ilban 
{ the 1952 annual conference of the Mi 

d to this topic (12), 


—% 
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point at whic " 
sense, be E This ee "C уе 
concept of a mental health— Lil d hip tene ions аншы 
Yasnswoedt (40 д mental illness continuum. 
World Federatio 4 ke = rer of a conference of the 
Š noes «мат ызы Health lists nine things which mental health 
(b) Kesdom is ea th is not: (а) Adjustment under all circumstances. 
(2) Соол om anxiety and tension. (с) Freedom from dissatisfaction. 
се ml ila (e) Constant happiness. (f) A lessening of accomplish- 
ündermining pend (0) The absence of personal idiosyncracies. (h) The 
pee um ority. (i) Opposition to religious values.” 
aen] sil e vein, Marie Jahoda (9) identifies what she perceives 
on ability E a en (a) correct perception of reality, (2) active adjustment 
te we o something about problems with which one is faced), and 
difficulty A fel of personality. The last named, perhaps because of the 
One ав ie it, has been. dropped from later descriptions. 
ЖП San em t at has remained unanswered is whether ог not mental 
si es ae t т. with mental illness. There is a certain tendency 
We facil 20 о al of us to speak of “mental health” or the “mentally ill.” 
beaks ise ites me terms for physical health, saying a person is in good 
is dis eost n th. Actually the degree of mental illness identifiable may 
or еы several variables. There may be an underlying resistance 
might be du ity to all illness. The specific illness (be it mental or physical) 
tieke tena “ to other factors. In some instances the presence of one disease 
having cs МЕ the presence of other diseases," while in other instances 
observable ore might make one more susceptible to some other. The total 
Clause, effect, however, suggests a continuum. А 
Mental эн (1) points out that “we must ultimately face the task of relating 
ealth defined in positive terms to the individual’s ability to resist 


Mental ¡ me я 
this н illness under stresses which tend to precipitate such illness. Until 
ep has been taken, we shall not know whether positive mental health 

hether they are dimensions which 


and 
m i . 
Crosse ental illness are on a continuum or W 
ut each other as would many other aspects of personality. . . -" 
tudy mental health by 


t i а 
alen a it seems generally more productive to s 
i 3 ; ) à і 
ng cases іп which mental health is absent rather than selecting cases 


E e m 


3 
. Jose 
tion to eph Wheelwright, M.D., Discus 
: ү points, i 
Cause ES (6) says that “angina pectoris and coronary sclerosis Were given as a 
death 14 times more often in the community than in state hospitals, and 
re often.” In a subsequent study he con- 


Базі 
іс а 

nd duodenal ulcer three times mo 5 е 2 

is is 17 (times) greater in the community 

tate hospitals.” 


sant for the workshop, kindly called my atten- 


ез; “ uod: 
an ae incidence of disabling arthriti 
g psychotics in Massachusetts 5 
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Ш 
i i e for il 
here it is present. By identifying those cases where some evidenci 
where . By ; 4 
health exists, we seem more likely to arriv 
cases that might be somewhat more dubiou 
health. | 
Once some criteria have been established as to w 
there comes the problem of how to identify a case u 
lished. The procedure used 


; ing 
€ at а consensus than by en 
sly selected as having good me 


i ase 
hat constitutes a 
sing the criteria ж 
ilability an 

will depend in part on the availability 


; hod 
identifying the case is some met 


© identify himself. Hollingshead and Redlich = 
for example, selected as their sample for study those individuals from yd 
n psychiatric treatment on a Certain date, "This is a vere 
The patients Presumably came for treatment ст bet 
brought there by others, The Study is well done and a valuable шш va 
not only to the central problem (social class and mental illness) bu 


wever, it does not attempt to take em 
munity who are perhaps equally er 
es which try to take into account tal 
in treatment (total incidence Jon eim 
he study of Roth and Luton (13) in Williamson 


: i 
Hess а : on О 
he Stirling County ProJect under the direct is in 
are not easy to do, One of the Primary difficulties is 
evolving Screening tests or interview} i 


of self-selection, 


use 
€ house-to-house = been 
many cases were identified as ha with- 
ntensive Study in the community 


in the Tennessee study 
Previously identified in 
out such Canvassing, 


almost twice as 
three years ofi 


B. METHOD AND RESULTS 


I would like to present one w 
among college students, 


m 
and non-cases fro 
identify himself 


А to 
. n ect 
thod is one which allows the subj ugh 


É and 
help with those Problems, After describing the method of selecting cases ^ 


showing their distribution within one college (Yale), I will go on to = 
how cases differ from non-cases + different kinds of data—in b^ 
ground variables, їп the inci i 

tives they use to describe the 


mselves, 
Cases were selected on th 


rer‘ 
. : ‘hich W 
e basis of answers to two questions W hicl 
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сон questionnaire which the author and James 5. Davie sent to a 
Students I T of all four undergraduate classes at Yale University. 
Ps on e » (a) how frequently they had been bothered by certain 
Feci end 76 u. nervousness, insomnia, headaches, and indi- 
кка „а à extent to which any personal problem interfered with 
oda сі s (stu ies, athletic participation, extra-curricular participation, 
т a еер, sex life, and relations with people). Using the twelve items 
and Же a п questions (the seven areas of functioning interfered with, 
d valen specific problems), each subject was scored one point for each 
ені iem pr a se very often or fairly often and one point for 
These "T n as seriously interfering or causing him some difficulty. 
заг ете scale scores were used as a measure of lack of 

ап, e responses to the items in the scale are discussed below 


TABLE 1 


DURIN J а 
ING THE CURRENT ScHOoL YEAR, How Orten Have You Been BOTHERED BY: 


Per cent saying 
“Very often” or 
“Fairly often” 


Item 
Loneliness 24 
Nervousness 36 
Insomnia 11 
Headaches 9 
ndigestion 8 
Do ү, TABLE 2 
ed You ar Present Have ANY PERSONAL PROBLEM WHICH INTERFERES WITH: 
| Per cent replying 


“Yes, seriously interferes" 
or "Yes, some difficulty" 


eng Area 
Studies o D 
pitletic Participation 1 
xtra-curric icipati 
оша partieipation 12 
ч 1+ 
Sex life » 
N Relations with people 5 
and a 95 | PT iti | “т 
d аге shown in Tables and 2. Та addition some information is presented 


other and to the total 
The data is based on the responses of 
who returned the questionnaire. 
he Twelve-Problems scale was 
(36 per cent) say they are 
It should be pointed 


on " 
the relationship of the items in the scale to each 


Score И 
the $ on the Twelve-Problems scale. 

33 subjects (65 per cent of those asked ) 
e most frequently checked problem on t 


“nervous ýa д 
иаи Over one in three Yale students 
ё 


Р » 
red by nervousness “very often” ОГ fairly often. 


240 JOURNAL OF PSYCHOLOGY 


out that the subject was allowed to interpret the specific problem, = 
response categories as he wished. The next most frequent problem i The 
listed) was “loneliness,” checked by almost one-quarter of the samp "i di 
other three problems were less frequently checked: "insomnia" ( 
cent), "headaches" (9 per cent), and “indigestion” (8 per cent). jam 
On the second question, designed to determine the specific areas of € 
tioning interfered with rather than the frequency or nature of the problen 3 
the area of functioning most frequently interfered with was bone 
‘Twenty-eight per cent of the sample indicated that they were en 
bothered by a personal problem which seriously interfered with studying ie 
gave them some difficulty, Approximately one-fifth of the subjects poat 
that. they currently had some Personal problem which interfered with each 
of the following: “sex life," "relations with people," "athletic pauci 
and "extra-curricular Participation." The other two areas were somew? 


. . ы nd 
less frequently interfered with. “Sleep” was checked by 14 per cent an 
“recreation” was checked by 


12 per cent of the group. It is not too per 

ing to find that the area which is most likely to be interfered with is 2 
universal task of students, studying. Other areas such as sleep, терн, 
and sex life (though they may perhaps be as universal) are apparently n? 
So often considered to be interfered with, e 
In order to determine t xtent to which these problem items measu" 
the same or different vari "ee 
every other item al items.5 These additional се 
ауе you ever consulted AP 
Swered "Yes"), (b) pn 
Hygiene Clinic? С nts 

› Showed 12 per cent as patie 


you. 
other people your own age, how W 


” 
(Six per cent said, “A little worse" °" 
“much worse”), à Я 
Rather than present all these intercorrelations I will attempt to eS 
marize the important Points, With few exceptions the yariables are e 
positively related. Correlationg of areas interfered with range from * d 
(athletic participation and sleep) to .82 (extra-curricular participation е 
recreation). The median correlation for this group of seven items Was 5 
Correlations for the group of items 


ng? 
dealing y ith : oblems 74 
from .24 (loneliness and insomni Е With specific pr 


5 For this analysis, es 


timated 
matrix is available from 


тр! 
tetrachoric Correlati ы 
айо; y 

the auth TS 


ere used. Th 
Ог On request, 
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(headaches and indigestion). The median correlation for this group of 

problems was .46. Correlations of items across the two questions ranged 

from —11 (recreation and headaches) to .75 (insomnia and sleep), median 

а га In general, across the two sets of items, “loneliness” seems 

an M e highest relationship to items in the areas of interference group; 

| sleep” is опе item in the areas of interference group most highly 
rrelated with the specific problems group. 

Turning from the relationship of the problems the subject has and the 
2. нои interfered with, to the area of seeking help, the two 
Do en е highest relationship to being seen at the ‚Student Mental 
e e Ше were having а personal problem interfering with studies 
(49). s RR a personal problem interfering with relations with people 
iui QU > seen at the Clinic is correlated lowest with indigestion (.26) 
TN "e a problem which interferes with athletic participation 
etr e Be anyone about a personal problem during the current year 
iun ics with loneliness (.34) and with having a problem which 
whee - ү studies (36), and correlates lowest with having a problem 
by с еген with опе'з sex life (.12) or sleep (.13) or being bothered 
Rh Ta (.14) or insomnia (.13). As one would expect, those who 
re E ge themselves as physically unhealthy compared to others their 
(aay, ci most likely to be bothered by indigestion (57) or headaches 
tee are least likely to have a problem which interferes with their 

Table 3 an participation (-04) or recreation (.00). 
scoring ar Б = the distribution of scores and the per сей of the total group 
E " wine point on the Twelve-Problems scale. T he range of scores for 
Sen ng was zero to 11. Almost three-quarters of the group indicated 

y have had one or more bothersome personal problems during the 


TABLE 3 
THe TWELVE-PROBLEMS SCALE 
Score Number Per cent 
0 241 30 
1 170 21 
2 115 14+ 
3 77 9 
+ 61 7 
5 61 7 
6 31 + 
7 26 3 
8 20 2 
9 8 1 
10 3 == 
11 2 == 
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adi ev have had 
current year. About one-quarter of the group indicated that they pan ae 
four or more problems. An item analysis of the items in the scale ууа 


п dis 11 but 
formed by correlating each item against the total score on the scale. A 
two individual items we 


: ; 5 the 
g with relations with people had 
highest correlation with total score (.96). 


Assuming that the scores on the Twelve 


р е variables 
that were collected on all subjects. These ro 
ased on university records. 


s sported 
variables are shown in Table 4, Second, data were drawn from Repo 


. = қ Р asure 
Behavior Inventory scales. These scales, 17 in all, were designed to u er 
> > XE tel 
various aspects of student behavior and were developed” from 220 i it 

. ө 4 " ? ar 
ranging from Innocuous items such as "Have you ever given blood?" à 


Fg: 5 En 
"Have you ever been inside the Yale Library?" to very personal items 5 
as "Have you ever en 


sexual intercourse ?” 
adjective check-list, уу 
considered more true 
sidered more untrue th 

For Purposes of this analysis the 


equal fourths, according to the п 
Problems scale; 


jective they 
ed to check each adjective t 


y con- 
of them than untrue and cross out those they 


an true, 


group was divided into approximately 
umber of Problems indicated on the ас 
А (а) zero problems (241 Subjects), (b) one problem ( = 
subjects), ( blems (192 Subjects), and (4) four or mo 
Problems ( are shown in Tables +, 5, and 6. to 
Table 4 shows the back iables that are significantly related ly 
5 by the Twelve-Problems scale. p 
those variables Which show significant differences (using chi square, ? < ie d 
among groups and which Were judged to be “reasonably” linear are inclu [е 
in the table, The results show that the Ercatest differences are in terms of a 
satisfaction the individual feels with his Experience at Yale? Those with ee 
most problems are the lero 1: ly to feel satisfied w ls 
they regard themselves 


5 sically an 
been seen in the Student Mental Hygiene Clini 


ith their experience. have 
d are more likely roblems 
©. Those with more pro 


6 By the author and James 5 тез 
7 A similar finding for Clinic users (as opposed to non-users) was found by Ја 
$. Davie (3). 7 А 
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are apparently somewhat more likely to have higher Scholastic Aptitude Test 
scores (Verbal section), but are less likely to report good study habits (1+). 
Those with no problems are more likely to spend above the median amount 
Of time in extra-curricular activities. Differences on other variables tested 
(these are listed at the bottom of Table +) are small and/or unclear as to 
direction. 


The results of relating the Reported Behavior Inventory scales to the 


TABLE + 
BACKGROUND VARIABLES AND THE TWELVE-PROBLEMS SCALE 


Number of problems 


0 1 2-3 4ormore 
Variable Per cent 

gonsulted Student Mental Hygiene Clinic 05 10 11 25 
koua ticular activities (11 or more 

бабар „рег week) 51 38 41 38 
канап with current academic sit- 

Satisfark (very or fairly satisfied)? 71 58 52 45 
e with current non-academic a : 
ligh on (very or fairly satisfied)” 75 61 61 45 
ieh atisfaction Scale score (Davie) 73 59 +7 29 
боо scholastic Aptitude Test score 
dod ee higher) ++ 51 61 56 

Sera Y Habits (Rust) 5+ +6 36 27 
Worse P of physical health (a little 

ог much worse than average) 03 04 07 13 


* 
ме 686 ane items summed also showed significant differences among the four 
Note: О bs cumulative academic and non-academic satisfaction. iM R 
iferances кы variables tested and showing non-significant or essentially non-linear 
class and « Were: Class, school and degree, type of secondary school, estimated social 
Predicted social mobility, Yale relatives, financial aid status, estimated study time, 
average, average grade, achievement status. 


R TABLE 5 _ 
EPORTED BEHAVIOR INVENTORY SCALES AND THE ’TWELVE-PROBLEMS SCALE 


Number of problems 


R 0 1 2-3 4or more 
Ported behavior inventory scale” Per cent with high score 
Health 65 63 49 41 
Ads lvement with Yale 62 5 58 +2 
Pues Activity 54 50 49 34 
Moe Spectator Interest 69 oF 65 47 
Relati Peer Relationships 56 51 45 32 
SS lons with parents 6+ 62 53 45 
cial Relations with girls 57 50 45 42 


* 
en ferens were developed by the author and James $. Davie. Scores are for 
Note; Oe t A high score is positive, e.g, better health, more athletic activity, etc. 
gn e e. ther scales showed non-significant or essentially non-linear differences. 
Study Hal e: Drinking, Contact with the Faculty, Self-Propelled Intellectual Activity, 
iion Y Academic Standing, Spectator Interest in the Arts, Non-athletic Active 
» Heterosexual Activity, Moral Behavior, and Work Experience. 
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. . . ding 

velve-Problems scale are shown on Table 5. The criteria Ж ae 
ета icular scales as significant are the same as for the backg меч 
- dr os of the 17 scales yield significant differences among gr een 
e 2. those with fewer problems are more likely te ел 
Іп аП ү: кзы " the Reported Behavior Inventory scale ander: siis 
ims Tt should be noted that the point of greatest difference is usually 


TABLE 6 5 
THe ADJECTIVE CHECK-LIST AND THE TWELVE-PROBLEMS Scan. 


Adjectives characteristic of 


Adjectives ашап ш 
i without pro 2 ns 
pos “ee Problems н Number of елене 
0 L 25 4+ u 9 us ent checking 
Adjective Per cent checking Adjective Per с = 35 
33 62 Contented 81 70 5 $4 
[e 8 2 m 55 7* Wellbalanced 95 70 К 
Insecure 10 17 33 58 Satisfied 69 ы 82 58 
Tense 19 33 38 62 Happy 96 $ И 56 42 
Moody 36 53 55 78 Relaxed 80 6 s 49 
Dissatisfied 2| М 49 & бај 81 63 a 4 
Highstrung 21 24 32 54 Integrated 73 69 62 46 
Immature 15 19 22 4% Consistent 74 67 45 34 
Restless 47 60 65 77 Conventional 62 61 55 48 
Withdrawn 13 18 23 42 Efficient 76 69 a 5+ 
Anxious 55 55 66 83 Mature 81 81 45 57 
Nervous 2 2 4 6 Confident 82 73 6353 
Changeable 57 66 69 84 Poised 76 75 69 61 
Inhibited 30 4 а 5 Optimistic 81 71 
Easily misunder- 
stood 23 23 31 49 
Rebellious 25 28 29 51 
Cynical 42 45 52 67 
Day-dreaming 57 70 70 80 
Irritable 30 34 40 53 
Shy Z Si 37 8 
Guarded 29 28 36 51 
Awkward 07 10 17 28 


д . This 
between those with tw oblems and those with four or en four 
may very likely be so “distance” between the group wit 

or more problems 


; et lower 
(with an Average of 5,67 Problems) and the next 
group (with an average of 


9 or three рг 
because the 


p 
4 zeen an) 
y 2.40 problems) is greater than that betw oblems 
other adjacent groups. It is not Surprising that those with fewer pro 
score higher on the Health scale 


+ Judes 
health) since this scale incl 


jj). LSS eee 
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girls (although they do not differ in heterosexual experience), and are less 
successful in relationships with male peers. There is less involvement with 
Yale, less spectator interest in sports, and less athletic activity. Other scales 
(listed at the bottom of Table 5) show differences among groups which 
are smaller or essentially non-linear. It should be pointed out that there are 
apparently no real differences among these groups in grades or in academic 
Standing, even though studying is presumably one activity frequently inter- 
fered with. 

The adjective check-list showed greater differences between those scoring 
high and those scoring low on the 'Twelve-Problems scale than either the 
background variables or the Reported Behavior Inventory scales. Perhaps 
this is because both the Twelve-Problems scale and the adjective check-list 
are self-evaluative instruments, less objective than either of the other kinds of 
data. 

Of the 160 adjectives on the check-list, two-thirds (106) were signifi- 
cantly related to scores on the Twelve-Problems scale (p < .05). Those 36 
adjectives with a difference of 20 per cent or more between the proportion of 
those with zero problems and the proportion of those with four or more 
Problems checking a given adjective are shown in Table 5. These differences 
are all clearly significant (^ < .01). The range of words characteristically 
checked by those with problems gives an interesting word picture of the 
Subjects in this group. They describe themselves as lonely, worrying, in- 
Secure, moody, and tense. Those without problems are more likely to describe 
themselves in ways which are consistent with lack of problems—contented, 
well-balanced, calm, happy, integrated, relaxed, and satisfied. 


C. Discussion 


The method of case selection used in this study (the Twelve-Problems 
Scale) seemingly provides a way of distinguishing cases and non-cases which 
'S quite useful as a research tool. This method, based on the self-identifica- 
Чоп of cases by means of a questionnaire, seems particularly useful because it 
Selects cases that would not ordinarily come to the attention of clinics and 
"ence does not confound willingness to come to a clinic with having problems 
(as do those methods which rely on coming to a clinic as a method of case 
selection), The method still does not include for study those individuals 
са һауе problems but who are either unaware of these problems or unwill- 

& to admit them. 

For descriptive purposes the method seems quite useful. The data on 

ackground variables, Reported Behavior Inventory scales, and on the 
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adjective check-list yielded differences 


; n 
among the groups studied that seem 
internally consistent and in line with 


as some other methods of self- 
; - So, too, are the usefulness of the 
T than college students and as à 

Screening device, 


Although the reported results seem to provide a good description of groups 
differing in terms of the mental h 


Н : rere 
was provided about the etiology of personal problems. Perhaps there wer 
actually too few variables i 


to etiology, perhaps 

the failure of the present method to select those subjects who have problems 
but do not report them, a dequacies of a cross-sectional as 
compared with a longitudi all contribute to the difficulty. " 
Аз in any research effort the Present study Suggests more questions than IE 
answers. The fact that only 25 nt of the students with four or more 
le were seen in the Student Mental 


g aises a number of Practical and theoretical questions. How 
do those who came to the Clinic differ from those who did not come? Ате 
those who did not come 


equally disturbed by their problems? Do they take 


: 6 seck 
Or is a differential willingness to sec 
А | анык of 
5 T study might be an investigation 
Patients at the AT i report four or more 


useful inf 
“former” 


ents seen durj 


Problems, This differe 
ne 
therapy, but it is plausi pdt 


four or more 


ay not be due to psycho 
at Psychotherapy has helped. РА 
У of the effects of psychotherapy n2 
a and one in Which motivation А 
as a variable, It might be enlighten 
€ present study none = 
an year and compare thos 


treatment has to be ca 


refully consi 
ing however, to select 


sidered 


whom were seen at the Clini 
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who were subsequently seen in the Clinic with another group of subjects 
from the same class who reported an equal number of problems but who did 
not subsequently come to the Clinic. At some later date, they could be retested 
to determine if there were differences in the number of problems they then 
reported, 

These and many other studies are still to be done, although most of them 
are not easy or inexpensive. Nevertheless, college mental hygiene clinics must 
continue to do research in this area. Hopefully, such research will lead to a 
better understanding of the nature, severity, prevalence, and perhaps even 
the etiology of problems of college students and what can be done about them. 


D. SUMMARY 


Because college students are in the process of learning to live as adults and 
are “finalizing” some important life decisions, and because they are coöperative 
and intelligent, they seemed a particularly appropriate choice for the epidemio- 
logical study of mental health. The variable of mental health or the lack 
of it was assumed, at least for practical purposes, to lie on a continuum and 
Was evaluated by means of a “Twelve-Problems” scale developed by the 
author. Data for the study was obtained from questionnaires administered to 
833 Yale University undergraduates. 

The paper describes the development of the Twelve-Problems scale and 
the intercorrelation of the 12 items in the scale. Thirty per cent of the 
group studied indicated no problems and one-quarter reported four or more 
Problems, 

College students with relatively poor mental health (as measured by the 

welve-Problems scale) were compared with those with relativelv good 
mental health on three types of data: background variables, Reported Be- 

avior Inventory scales, and a self-descriptive adjective check-list. On the 
background variables, those students with relatively poor mental health are 
“ss satisfied with their college experience, have poorer study habits, rate 
themselves as less healthy physically, and, as might be expected, a higher pro- 
Portion of them have visited the Mental Hygiene Clinic (although three- 
Quarters of those with four or more problems have not been scen at the Clinic). 
Fa the Reported Behavior Inventory scales, those students with poorer 

Ental health have poorer interpersonal relationships (with parents and with 

т and female peers), are less involved with their college, and are less 
ested in things athletic. On the adjective check-list students with problems 
Snare. frequently check those adjectives which are indicative of a self-critical 


atti = . 
titude as well as those which are consistent with the presence of psychological 
Problems. 
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It was suggested that the Twelve-Problems scale might be useful for 


i i udies 
epidemiological studies of other groups as well as for more intensive st 
of college students. 
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TIME PERCEPTIONS AS AFFECTED BY NEED TENSION* 


Department of Psychology, Trinity College, Hartford, Connecticut 


Rosert D. MEADE! 


A. PROBLEM 
Rosenzweig and Koht (+), in a widely-quoted study, reported that time 
estimates are shorter when a condition of “need tension” is present in § 
than when such need is absent. Conditions of high and low need tension in this 
те) were brought about in essentially the same way as what Iverson and 
er (2) call the intelligence test deception method of ego-involvement. 
ые most of the Ss were tested first under low need and then under 
high need leaving open the possibility of confounding of results by sequential 
effects such as familiarity. In addition, no statistics are reported concerning 
the reliability of the findings. 

am work by Hindle (1) and Meade (3) suggests that a factor other 
pe that of need tension could explain the Rosenzweig and Koht findings. 
t pua hei found that time estimates are inversely related to perceived rate 
Where c through a task while Meade has shown that this effect holds only 
> there is motivation to reach the end of the task. 
к. believed that Ss who work on two similar ta: 2 
familia as ‚was the case in the Rosenzweig and Koht study, will be more 
ee with such puzzles on the second than on the first and this would 
This, S more capable of perceiving progress on the second than on the first. 
: vould, then, be a condition for time estimates to be shorter on Puzzle 
шайып the low need condition come first followed by the high need con- 
that а the earlier study, would confound the effects of motivation with 
ER рна progress. It is predicted that control or elimination of the 
weig mee ш would modify or eliminate the trend reported by Rosenz- 
study ть oht. Two experiments were done to test this prediction. One 
Perdona earlier experiment ee M iig e the ia “3 ex- 
Ё к дең " ya 

ever, cR E. er ош sequential e pa pe fr of ure, i OW 
conditi Б sstole аш culty—the question of the vali ity о creating a 
on of low need tension following high need tension which was neces- 


s or puzzles in suc- 


* 
Кесе ; 
at Proving in the Editorial Office on January 27, 1960, and published immediately 
1 This faton, Massachusetts. Copyright by The Journal Press. 
Instit vestigation was supported by a research grant, M-3193, from the National 
1 pp y 


t 
© of Mental Health, Public Health Service. 
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ы Р ; using 
sary for half of the Ss in this experiment. Consequently, a second study obs 
two random groups each under a different experimental condition was 


B. METHOD 


l. Experiment 1 

a. Subjects. Sixty college students -— 

b. Apparatus. “Two unsolvable wooden block puzzles similar to thos 
described in the Rosenzweig and Koht study. 

с. Procedure. All Ss were tested individually 

the end of the experimental session, that 


perception study. Before the experiment 
watch, if he had one, 


needed as part of the р 


(30 men and 30 women). 


and were not aware, until 
they were participating in Я y 
began, E asked 8 to lend him a 
on the pretext that his own was broken and it was 


ада» : sub- 
rocedure. Ss were arbitrarily separated into two 


n each—one sub-group being tested first in 
nd then in the high, the other group beng 
tested in the reverse order, Ss in the first sub-group were given the following 
Instructions: 


{ going to give you an intelligence test. It will 

consist of some puzzles, like this one, which you are to solve. For 

ront of you now, the wooden blocks when fitted 

together properly make a perfect square eight inches on a side. Before 

we can start, however, I need to bring some materials from another nem 

and this will take a little while. I would like for you to work on this 

sample puzzle for Practice while I am gone. d 
. aldı 

E left the experimental room and returned exactly 5 min. later and $ 
“ ^ 
How long do You estimate that [ 


s" © time 
à d was gone?" After obtaining $5 
estimate, the instructions continued, 


I need to know 

re so that I can determine whether you are intellectually 

capable of doing some other problems I will have in a few weeks. In 
addition, you, yourself. тау be i 


1 told you a а 


is. It is important "e 
Since all parts of the tests are timed: 


d 
E produced a sto h and starte 

+ а pwatch an à 
working on the Puzzle. When § had been at work for exactly 5 йш f 
stopped him and asked, “How long do you estimate you were working 00 
puzzle?” 


The second sub-group of Ss were giv 


d 
r i tan 
en the high need instructions firs 
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a time estimate was obtained for a 5-min. period. Next, E told $ that there 
would be a rest period and that the test would be resumed shortly. First, 
however, E said that it was necessary to obtain some additional materials 
from another room. $ was told that in the meantime he could practice on 
ee until E returned. This practice puzzle was placed in front of 

а ей the room. E returned exactly 5 min. later and obtained the time 
estimate for the period of his absence as in the first sub-group. 


2. Experiment 2 


a. Subjects. Two groups of 30 randomly-selected male college students. 

b. Apparatus. Two wooden block puzzles described in Experiment 1. 
eo All Ss were tested individually and were naive concerning 
Sindac г 5 the experiment. Their watches were taken away during the 
e ee o 2t experiment as in Experiment 1. Group 1 was tested under 
Sha, bc tension only while Group 2 was tested under the high need 
tein es ition only. Instructions for the high and low need conditions 
ie e same as those used in Experiment 1 and all time periods were 5 


C. RESULTS 


As 3 er : : 
és can be seen from Table 1, there is no significant difference in time 
ma : : nl М x 
m ates between the high and low need tension conditions in either of the 
er a a: А 2 ; 
iments and this supports the predictions made in the introduction. 


TABLE 1 
Errecr or HicH AND Low NEED TENSION ON Time ESTIMATES 
Pe Objective Mean Mean 
periment time high need low need t 
1 5 min. 5.4 5.1 4 >.05 
2 5 min. 53 5.5 31 > .05 


ыйы еа of the effect of order of Presentation of the two con- 
estimate d independent variable in Experiment 1 resulted in a mean 
Gegend a E Pom for the condition which appeared first and 49 min. for 
Gil ак ы = ition. This difference resulted in a t of 1.71 which is signifi- 
К. ү ae of confidence (one-tailed test). Rosenzweig and Koht 
need period a t E was a tendency for female subjects to estimate the high 
е буген in s онер more than male subjects. This effect was not found in 
vestigation. 


N 
л 
N 
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D. Discussion 


А es not 
The results of this experiment indicate that need tension de 
affect time perceptions as was reported by Rosenzweig and Ko p^ ані 
cantly longer estimates for the second of the two periods in Exp 
supports the view that progress rather than тойу; 
the earlier results. | 
In both Experiment 1 and the Rosenzweig 
perceived progress was effected and any inform 
from his own work was probably ambiguous. 
experience with the first puzzle could create e 
to determine for himself, to some extent, wh 
Thus, it would be expected th. 


: ог 
ation was responsible f 


and Koht study no control ы; 
ation about progress 9 мане 
However, it is believed = 
nough familiarity to allow 

hen he was making progress: 


Л or in the 
at time estimates would be shorter i 
second puzzle. 
Meade (3) has found that perceive 


- It can be arg 
the earlier one there was motivation 
high and low need con 
puzzles on which they 
ther, it would seem to 


ued that in the present study as well i 
» of a considerable degree, in both er 
ditions. Ss under both conditions were told = 
worked would be used to measure intelligence. is 
be difficult to tell, in this situation, whether ig? is 
i between the two conditions. task 
otivation while performing 4 Ш- 
nd of task as a part of an inte x- 
inds of motivation entered БЕ к 
please or to follow E's pa 
From these considerations, ort for the contention that 2 is 
tension, as employed here, does not affect time estimates is adduced. 
Predicted that ; i experiment where high and low need esti- 
S are used as independent variables, time 


s nt 0 
sely related to rate of progress but will be independent ^ 
need tension. Tests of thi 


v і at this 
S prediction are now being conducted а 
laboratory, 


not known whether Ss 
for practice than w 
Bence test. It is als 


Perimental situation 


have a greater m 
hile doing the same ki 
0 possible that other k 
such as motivations to 


further supp 


tension 


san wit 
nder low need ш 

In Experiment 2, one group other 
under high need tension while the 


under low need tension, 
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There was no significant difference between high and low need tension 
conditions with respect to time estimates in either experiment. In Experi- 
ment 1, it was found that the first condition was estimated significantly longer 
than the second. This supports the contention that perceived progress rather 
than need tension was responsible for the earlier results. 
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TEST ITEM DIFFICULTY AND THE RELIABILITY OF 
ITEM ANALYSIS METHODS* 


Department of Psychology, Temple University 


James Е. Арлм! 


A. PROBLEM 


а Considerable attention has been focused upon the optimum level of test 
Мет difficulty for maximizing test reliability and validity. Less attention 
has been directed towards the reliabilities of the methods of item analysis 
used in the selection of test items. This study deals with the latter problem, 
and in particular, the reliability of item analysis methods as a function of 
rs Item difficulty. The following methods of item analysis are examined : 
i U-L 27 per cent method (7, 8), the U-L 10 per cent method (2), phi 
"wy E gens d (+), tetrachoric r corrected for non-median dichotomiza- 
itler an biserial u point biserial r, the t-ratio (19), and the discrimination 
level А A Additional problems considered are the effect of item dificulty 
анау the validity of test items and the interrelationships between ıtem 
ysis methods. 


B. METHOD 
1. Test Items 


Th "ENT hb E 
he final examinations for a two-semester course in introductory psy- 


chol E 2 2 ИШЕ; 
Обу were obtained for purposes of item analysis. The examination for 


= on had 140 four-alternative multiple choice items. The test items 
irst ке anced evenly over the first eight chapters of the text (16) for the 
- Semester and the last eight chapters of the text for the second semester. 
ig reliability of the examinations was computed by using the Kuder- 
of a е е formula No. 21. As this formula assumes that all of the items 
cients of ave approximately the same degree of difficulty, the computed coeffi- 
examin 86 for the first semester examination and 83 for the second semester 
ation, probably underestimates the actual reliabilities of the two tests. 
scoring the examinations no penalty was employed for guessing. The 


* : 
at preceived in the Editorial Office on January 29, 1960, and published immediately 
1 in РЫН, Massachusetts. Copyright by The Journal Press. 
Washing Paper is based upon a dissertation submitted to the State College of 
philosophy i in partial fulfilment of the requirements for the че of goear of 
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students were encouraged to thoughtfully answer 
student answered every item in the two 
testing in each semester. 


every item, and every 
-hour examination period allotted for 


2. Subjects 

The subjects used in this stud 
psychology course at Miami Universi 
end of each semester. The firs 
students and the second semester 
of the students were of freshman 


The procedure in this s dentical in the treatment of both examina- 
tions; le. a replicati 


ure was used in the second half of the 
study. 


After the examinations Were scored 


al 
Р › the papers were ordered by tot 
Criterion), Т 


wo item analysis groups were gan? 
ation paper from the ordered series. 
ere designated 4 and B. The second 
designated C and D. The pads AP 
B were 99.90 and 99.98; the ei 
were 103.50 and 103.48, The a qon Scores for Groups C an 


25 determined by the percentage бато 
à Originally it had been planned to pow 
difficulty Categories, As there were few very difficu 


=> ent 
y characteristics of 0-40 per © 


nt 
SP Cent passing, and 81-100 per " 
Of item difficulty leve] was also computed and fou 
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Subtests and for the total test of 140 items. The same procedure was fol- 
lowed with Groups C and D with the second examination. 

The intercorrelations between item analysis methods was found by aver- 

aging the item indices for a given method on each item for both groups, e.g., 


- 4+ Bi 


AB — 2 


for the first semester exam. These values for the 140-item test, separately 
Computed for each method of item analysis, were then intercorrelated. 


C. RESULTS 


: The mean values of the item-criterion correlations, t-ratios, and discrimina- 
Чоп indices are listed by difficulty level in Table 1. As the indices were 
Comparable for Groups 4 and B in the first semester and C and D in the 
Second Semester and showed the same trends in both semesters, i.e., the replica- 
Чоп of procedures produced comparable results, the four groups have been 


Combined in Table 5 
TABLE 1 


Сомвімер MEAN ITEM-CRITERION CORRELATIONS, f-RATIOS, AND DISCRIMINATION 
INDICES AT VARYING DIFFICULTY LEVELS FOR GROUPS A + B + C+D 


pif. теп UL UL Tet. Pt. EE 
Svel N 27% 10% Phi Tetra. Cor. Biser. Bis.  ?f-ratio Discrim. 
244% 44 — 24 з 44 a 35 15. 
4-ө% s2 ч 36 23 de 36 34 27 512 22. 
811500 202 м 41 24 44 41 40 30 5.69 26. 
10% 32 40 — 737 s 4 4 46 24 465 26. 
50% 560 зә з — 21 a6 40 40 26 498 24. 


‚Мое; The bi : A +B + C+D = 1360. The Item N 
he combined dem A Kr Отоу ARA CLE D at the given dial level 


Method reliability, as used in this study, refers to the extent that an item 
analysis method produces comparable item-criterion correlations (¢-ratios 
ог discrimination indices) on the same test but with equated groups. The 
reliability of item analysis methods was computed for both semester examina- 
tions; however, inasmuch as the findings were quite similar for both semesters, 
the results have been combined for Table 2, i.e., the method reliability coeffi- 
“ents of Table 2 are the means of the coefficients from both semesters. 

The significance of the differences between method reliability coefficients 
for the difficulty subtests and the total test (Table 2) are reported in Tables 

and 4. It should be noted that the entries of Tables 3 and 4 are normal 
deviates (6, pp. 305-306) and were evaluated by reference to the table of the 
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TABLE 2 23 
RELIABILITY OF ITEM ANALYSIS METHODS AS A Funcrion or Test IT 
DIFFICULTY—SEMESTERS CoMBINED 


iff. It U-L U-L Tet. Pt. 6 scrim 
рін, N 27% 10% Phi Tetra. Cor. Biser. Bis. t-ratio Diser 
0-40% 22.66 71 65 54 


; 58 6 2700 74 E 
TUE dL M м ш D o di a So . 
61-80% 101 — 78 з 77 77 


a 75 з з 582 a 
81-100% 116 61 5 5р 74 45 59 60 55 72 
0-100% 280 7+ 66 72,65 66 74 .78 78 5 


| | > same 
normal curve. As in each case the two z's evaluated are based on the sa 
sample while the test of signific 


sible that the table entries und 
ferences. That is to say, the с 


3 xam- 
Qm sis methods used on the ex 3 
ination for each semester ited in Table 5. As the discrimination indeX 5 
а transformation of the U-L 27 per cent method and was found to correla 

» it was not included in the table. 


ОЕ ITEM DIFFICULTY pie 
UL UL E t- ^ 
t > т 
Methods 27% 10% Phi Tetra, Cor Biser Bi ratio = 
de 1 
U-L 27% Іт 1.13 1.50 1.73 23 15 = 115 
f t 13 26 45 А .58 . .68 
U-L 10% e 30 68 90 P^ = 15 n 
Phi 1 131 168 т 252 02 271 98 
0 A 38 60 90 98 M 00 
ў * 13 К ы 3 
Tetra, 52 13 2 % Ne 135 880 14 
Tet. C ia 22 56 119 $4 $4 1.03 1.58 
+. Cor, 43 52 113 39 159 15% 1.05 32 
Biser. Pe 71 37 18 1.03 1.03 1.23 .08 
7 35 200 135 1.87 1% ‘08 45 71 
Pt. Bis 06 2% 7% 65 46 Xi) 19 200 
- Bis, 135 2.00 1:35 1.87 1.48 o0 А 53 7! 
t-ratio = 108 ‚28 33 65 18 19 53 
ы м0 135 үш 1.48 ‘00 00 90 
Diserim, PC 208 S% үр 89 43 25 
0 39 B 39 40 148 — qas 148 
pm = Ё 03 59 40 06 25 49 йе 
0 his table should be j "I OS EN tà 
з Я Interpreted as follows lf of the ems 
е апајузез for items of 0-40% difficulty (low пе lower pale and ios 
ty (upper number of cell) er number in f 
65 for items of 61-80% 
81-100% difficulty 


on 
difficult ЧЕ upper half of a table items оі 
(upper n i Y Mower number in cell) an :onific? 
at the .10 level; 1.96 apy, Number in cell). 2 Of 1.65 is needed for sign 
significance at the .01 level. 


N 
Ur 
© 
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TABLE 4 
SIGNIFICANCE OF DIFFERENCES BETWEEN RELIABILITY COEFFICIENTS FOR ITEM 
ANALYSIS METHODS AT THE 0-100 PER-CENT LEVEL OF ITEM DIFFICULTY 


U-L U-L Tet. Pt. t- Dis- 

27% 10% Phi Tetra. Cor. Biser. Bis. ratio crim. 
UL 27% 1.88 47 200 148 00 1.06 1.06 47 
U-L 10% 141 12 00 1.88 2.94 2.94 141 
Ehi 153 141 47 1.53 1.53 .00 
Tetra 42 2.00 3.06 3.06 1.53 
Tet. Cor. 1.88 2.94 2.94 141 
Biser, 106 106 А7 
Pt. Bis, 100 1:53 
ratio 1.53 
Discrim. 


Note: A z of 1.65 is needed for significance at the .10 level; 1.96 for significance 
at the .05 level; and, 2.58 for significance at the .01 level. 


TABLE 5 
INTERCORRELATIONS BETWEEN ITEM ANALYSIS METHODS 
U-L U-L Tet. 0-2 Pt. | 
Methods 27% 10% Phi Tetra. Cor.  Biser. Bis.  t-ratio 
U-L 279% ў 76 92 89 
87 85 25 86 Р j 1 

U-L 10% 192 5 83 158 72 68 91 59 
Phi 9+ .86 55 176 158 94 .93 
Tetra, 12 75 68 96 54 64 62 
Tet. Cor. 90 34 8+ 97 85 50 79 
"rd 188 n 76 94 95 78 78 
Pe Bis, 95 94 95 77 ‘ss 38 97 
Lak! 5 ; E 3 1.00 
Fn Ж 96 94 96 77 89 38 


Note: The lower half of the table contains the data from the first semester 
examination. The upper half contains the data from the second semester examination. 


D. Discussion 


4 In Table | it is of interest to note that the mean item-criterion correla- 
Чопз for the U-L 27 per cent method, the U-L 10 per cent method, tetra- 
£ oric r corrected for non-median dichotomization, and the biserial r are 
Quite similar, While phi tends to run somewhat lower than the point biserial 
7, these indices are also comparable. The -ratio, although a test of signifi- 
Sance rather than a coefficient of correlation, follows the same pattern as does 
Phi and the point biserial coefficient. 

It would appear from Table 1 that there is a trend for the easier items to 
€ the “best” items. Although Nefzger and Drasgow (13) have pointed out 
that Pearson’s product moment coefficient does not assume normally distrib- 
2" variables, item analysis techniques which are intended to give estimates 
Š po а. moment coefficient, or, are the product moment coefficient for 

articular Situation, need to be interpreted cautiously if the criterion scores 
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are not normally distributed. Adams (1) has commented upon the effect of 
non-normally distributed criterion scores on 
partures from normality can seriously 
correlations regardless of the assumpti 5 rte 
variable. 'This is particularly true as test items increase in validity. Ar ba 
the criterion score distributions in the present study were skewed Mi we 
direction of the low scores. It is likely that this accounts in a large measu 


à : : ough 
for the seeming trend towards “better” items at the easier levels alth 


s < қ М s of the 
it is unlikely that it accounts for all of the reduced mean magnitudes 0 
most difficult items. 


B e- 
item analysis methods. гы 
affect the size of the een’ 
ons or lack of assumptions on 


The effect of non-normal crite 
not received adequate recognitio 


all 
Long and Sandiford (12), Richardson (15), and Vernon (18) have 2 
reported a correlation betwe 


correlation coefficient althoug 


case wher, 


be 


ing test items at varying difficulty де: 
е reliability of item analysis ке ¡lity 
sions can be made: The relian, f 
easiest items, Items in the d 

reliability, followed closely © 
There are no significant differen” е 
T the most difficult items. At the 


cent 
avorably are the U-L 10 per €. 


қ mi“ 
; choto! 
orrected for non-median di afi 


" east 

ie à advantage of computational i 
iability which is quite comparable to the more pains! be 
appear that the U-L 27 Per cent method or phi shot г 
acceptable for most Situations, This latte lusion is in essential 26 
ment with the fi a сшзїоп is in ess 


ее 
: ave 
ndings of Humphreys (10) and Flanagan (9) who h 
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investigated the use of these methods of item analysis from several other 
aspects, 

From the intercorrelations between methods (Table 5), it can be observed 
that all of the methods of item analysis, with the exception of tetrachoric r 
and tetrachoric r corrected, are more closely related to point biserial r and the 
“ratio than they are to biserial r. Further, point biserial r and the :-ratio 
come very close to being correlational identities for both semesters’ examina- 
tions. Tetrachoric r yields the lowest intercorrelations of any method; how- 
ever, the intercorrelations are substantially increased when tetrachoric r is 
Corrected for non-median dichotomization. When the magnitudes of method 
intercorrelations are examined, it is evident that the point biserial coefficient 
and the t-ratio are the most representative methods of those computed with 
the U-L 27 per cent method following quite closely. 


E. Summary 


. "То determine the effect of item difficulty on method reliability, the follow- 
116 methods of item analysis are examined: U-L 27 per cent, U-L 10 per cent, 
Phi, tetrachoric r, tetrachoric r corrected for non-median dichotomization, 
biserial т, point biserial ғ, the t-ratio, and the discrimination index. The 
reliability of all methods is lowest for easiest items and highest for items of 
median difficulty. From the viewpoint of method reliability the U-L 10 per 
Cent method, tetrachoric r, and tetrachoric r corrected for non-median di- 
chotomization are sufficiently inferior to the other methods to make their use 
Questionable, The other methods produce quite comparable reliabilities at all 
difficulty levels with ease of computation suggesting that the U-L 27 per cent 
Method or phi should suffice for most situations, An overlooked but important 
factor in item analysis is the effect of non-normally distributed criterion 
Scores on the magnitude of test item validity. All the methods examined are 
“ected by this factor regardless of the specific assumptions concerning the 
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CONSIDERATIONS INVOLVED IN OBTAINING AVERAGES OF 
CFF DATA* 


Department of Psychology, Michigan State University 


Tuomas М. NeLson, S. HOWARD BARTLEY, AND Doris ПЕНаврті 


— 


A. INTRODUCTION 


The decision to average data can be said to cut across divergencies in 
choice of problem material and analytic device. The average is a basic 
methodological topic and averaging а fundamental experimental operation. 
raros average data to find out something about behavior. Deci- 

involving the average affect the design of an experiment and, thus, 
бе шы the character of the collected data. Since the outcome of the 

Periment, the form of the data, will have not only to do with solving the 
a Posed, but will lead to attributing certain properties or functions to 

rimis decisions about averaging are not necessarily trivial. 
dis i ees of the average may be said to be that of providing a number 
"less adequately serve as a representative of a biological or personal 
Quis. r m to describe some fact presumed to bear upon the problem in 
Simi A cannot, for this reason, assume that the average as sheer 
йш, Arar енн operation is the whole fact. A clear psychometric 

he us i ough necessary, is insufficient by itself, except in special cases. 
к a istical operations describe only the tool and are not definitive of the 
псегп. 
er of eritical flicker experiments almost always involves some form of 
Many” Sraging: Same decision ordinarily must be made regarding both “how 
he M us which" of the responses are to constitute the averaging unit. 
ті study was undertaken to provide information bearing upon this 
agin E. Our concern most specifically is with the effects various size aver- 
& units have upon the value of the CFF. 


B. OBSERVERS AND APPARATUS 


e total of 30 observers, 18-57 years of age, were used. All met a visual 
Ity criterion of 20/30. Two were sophisticated and practiced observers. 
== сш 


Ф N Ж 
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isticated 
Eight were sophisticated and unpracticed. Twenty-one were e = 
in acticed. The definitions of these 0 classifications may be НАНО 
pine d paper (25), Measurements indicated all had ample ipsi ri 
[ss the experimental conditions used. At the beginning of о быры кү 
period, five minutes were spent in complete darkness, The ss шсш 
same time of the day when more than one experimental period was pr 
The experiment was conducted in a darkened room. RE ME Les 
vided by means of an episcotister described at length elsewhere (4). 


: ; nsity 
target intensities were involved. Intensity was varied, using apud 444 ie 
filters in approximately logarithmic steps from .13 (D4) to 1164. 

(D0). Disks with one o 


7 s 
pen sector and with pulse-to-cycle fractions теі 
of 29/30, 7/8, 3/4, 1/2, 1/4, 1/8, and 1/30 were alternately use ^ tirely 
target viewed subtended a visual angle of about 1.5 degrees and was pir 
foveal. A chin rest fixed the head in position, The viewing distance V 
inches, 


C. Procepure I T 

; а 
One 0 (who will be called 01) was sophisticated but unpracticed 
served on three separate days, 


te 
А terna 
Each day she was instructed to make al 
ascending and descending observati 


$ 
to do with the observer's adjustment to the ae 
than with adjustments to the variable in question. In each exper 
session, “blocks” Of readi 


D. Resurrs I 


22 blocks of 1 
The first two 


4 
А T 
This methodology Produced 2 readi h on Day b 
on Day 2, and 30 on Day 3. readings eac| 


е 
» wet 
сіс 
responses of each “blo 
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— and arithmetic mean CFFs computed for each block of 10 trials 
each day of observation. The most apparent feature of these data, is the 
= in mean values as the number of observations is extended. 
Sea Tease is not, however, necessarily continuous over the whole series of 
rvations, as the data for the second day increase initially very noticeably. 

In order to present the data in a way that will more clearly show that 
үсе changes in the magnitude of the arithmetic mean occur as a 
nction of the location of trials to be averaged in the sequence of trials, 


280 DENSITY 2 


СРЕ х 10 


DENSITY 3 


DENSITY 4 


25 10,11,12 20,21,22 
SLIDING MEANS OF TRIADS 


Chives dhowi А FIGURE 1 

Sequence f owing CPF readings for a single O. Each curve represents a single 

unable to or a separate day. Each day the O was asked to continue readings till 
continue. Stimulus intensity (labeled by filter density) is given in the text. 


a means are plotted in Figure 1, These averages represent averages 
wise ce trial blocks.” That is, the mean of trial “blocks” 1, 2, 3, 
қағар ES 5. blocks” 2, 3, 4, then 4, 5, 6, and so on. Each curve repre- 
In es e day. The general decreases are obvious graphically. 

affects е е to statistically demonstrate that the location of averaged units 
teat, en mean СЕЕ» for Day 1 for Blocks 1, 11, and 22 were 
a t was hypothesized that the first, middle, and last blocks, when 
tically si , would be of homogeneous variance and the mean differences statis- 

significant. Comparisons of Block 1 with 11 and Block 1 with 22 
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This suggests that it is not the 
place from within a series of res 
mean value. Apparently a f: 
as a given series of CFF 


: the 
sheer number of trials averaged, = dm 
ponses that determines the stability o 


т onse 
actor or factors are operating to change resp 
Observations is extended. 


E. Procepure II 

We will now turn to an e 
of responses for a set of Os i 
sentative first “blocks” 


А А block 
xamination of samples from the first um 
П Order to ascertain whether responses in Y d 
; a о 
manifest analogous characteristics, even though 


4 ‘ecte 
ntire repertory of responses when they are subje 
ary averaging procedures, 


For the 29 Os, all 7 PCFs, 
һе. DO, DI, D2, D3, were used. For the 


taken over each о ditions and, in addition, PCFs of 1/4 a 
3/4 were re-run Over all four farget intensities, Fach practiced О — 
under 36 experi here were a total of 72 units тё 
data for the Four conditions of density W* 

тип ‚each experimental period, i.e, D3, D2, D1, DO, respectively. - gs 
sophisticated identically except that 12 additional pe 
of PCFs 1/4, 3/4, and 29/30, so that a ж 
. еп for sophisticated Os. Six naive Os jani 
eight conditions at each of PCFs 1/4 and 3/4. Fifteen naive Os recel E 
+ The two PCFs for these 15 Os were © 


at 2 
were chosen so th erio 
Each experimental P Я 


to ordin 


— ——ә с н и 
т Бя ~ 
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Е. ResuLrs П 


The data reported here are those used in а previous paper (25), but 
for another purpose. The 528 units of data from the 29 Os are treated 
in such a way that the results from all of these conditions can be given a com- 
mon analysis, and so that the effects on the arithmetic mean of averaging 
various numbers of trials can be stated. 

In order to arrive at a common means for expressing the results, the 
mean of the first 2, 4, 6, 8, and 10 observations was found for each of the 
528 units of data. That is, five means were found, each computed from 
Progressively more observations. This replicates situations that would occur 
in actual experimentation where a decision to make so many observations 
involves averaging all responses in the observational unit, be they 2, 4, 6, 
8, etc, observations. Each of these five means was subtracted from the final 
mean (mean of all 10 observations), the last difference obviously being 0. 
The results of all 528 data units were, therefore, made comparable, since 
all pairs of scores were converted to relative differences in magnitude from 
the final mean of a condition. The absolute values of these differences from 
the final mean were then plotted for each of the 528 units, so that 528 
Sraphs were obtained. From these plottings, eight general types of curves 
Were observed. Prototypes of these eight graph types (called Types I-VIII) 
are reproduced in Figure 2. 

he 8 curves were defined using the following observational criteria, 
АП 528 graphs were examined briefly before the establishment of types 
“gan, so that a general impression of the various forms of curves could 
© obtained. Then the graphs were examined more carefully, one at a 
time, а type being specified every time a curve of a new form was encoun- 
tered, A change in shape and/or slope in a graph from the previous graphs 
Was tantamount to defining a new type. The height of the curve was not 
Considered in the definition. The first graph examined defined a type, since 
it obviously was the first graph of its type to be observed. All prototypes were 

Tawn as they were observed. The second graph defined a new type only if, 
Upon examination, it was found to be of a different form from the first 
ЁТарһ, and so on. Variation was permitted for no more than one point 
DT each graph, and then only when the variation did not markedly alter 
the shape or slope of the general graph type. The variations which were 
eo were defined after establishment of each Prototype by the addition 

Otted lines to the prototype, the result being that permissible variations 
OF ach type was specified and constant in use. This procedure was followed 
Until all 528 graphs were dealt with. At the termination of classification, 
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or 
the sample was discovered to contain the eight kinds of response patterns 
bis ” shown in Figure 2, | ts 
p established, these "types" were investigated by zalini каз ir 
known experimental variations. In order to do this, the саас Since 
currence of each Type under the various conditions were ascertaine m of 
the variables of PCF and density were first considered, the num мав 
graphs each PCF-intensity condition contributes to each category was 


М 
o 
? ^ 6 81024 6 8 


8 
1024 6 8102 4 6 
NUMBER OF READINGS AVERAGED 


FIGURE 2 
Ч in text. 


DEVIATION FROM MEAN OF 10 READINGS 


қ һе сч; 
The various points on t {һе 


# 

ane for 2, 4, 6, 8 readings in terms pers А 
eviation from the mean of the total 10 readings. There were various D 42247 
Cases found to be represented by these Types, as follows: Туре 1, 29 cases 
3, 160; 4, 26; 5, 90; 6, 28; 7, 7; and 8, 97, making a total of 528 cases. hich 

. . iti bá | 
mined. Thus, a graph obtained for PCF= 3/4, D=2 condition, 2 for 
has the form of the Type III Curve, results in a tally of 3/4— d of 
Type III, and so on. The results of this 
Figure 2, 


: en 
analysis are given in the leg 


ifie 
It can be seen from Figure 2 that the bulk of the graphs were on 
as Type II, ІШ, V, or VII. These types plus Type I all are dec” à 
functions and are typi 


> — > u o} 
——— u—— 
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for each of the eight categories. From this test, the hypothesis of randomness 
was rejected. Some categories apparently contain significantly greater numbers 


of the individual representative than others. 
'Two further x? analyses were done on the categories taken separately. 
'The purpose of the first analysis was to determine whether any graph 


Type (Type I-VIII) includes greater than a random number of any 


one or more of the seven PCFs. If such were the case, it would suggest that 
are tied to these changes in 


certain of the sequential features in response 
eight x?'s were computed, one 


nature of the photic impingement. To test this, 
for each Type, the hypothesis being that the number of graphs occurring within 


ay of the eight categories will correspond to the proportion of each PCF 
in the total population of 528. These x?’s were not significant at even 
the 20 per cent level of confidence. Thus, the hypothesis of random occur- 
rence of the PCF variable within Types cannot be rejected. These results 
indicate that no classification is unique to a given PCF or group of PCFs. 


The second analysis was done to determine whether one or more densities 
occur disproportionately often within any of the Types. If so, it would mean 
that intensity is closely associated with the unique or characteristic response 
form of a particular Type. This is an important test since some might as- 
sume the response forms to reflect physiological impairment. If so, one would 
expect high intensities to behave differently than low intensities in this regard. 


Again, eight ҳ25 were computed, the hypothesis being that the number of 
graphs for each density within a given category is random. None of the 
hesis is not rejected. There is no 


eight x?s was significant. The hypot 1 ле 
evidence that differences in intensity are peculiar or characteristic of any 


of the response Types. | | 

Since 14 Os in this study were presented several conditions twice (cight 
were presented PCFs 1/4 and 3/4, and six had PCFs 1/4, 3/4 and 29/30 
On two separate sessions), these data were analyzed to determine whether 
the graph Types observed for a single О would vary as 2 function of amount 
of practice, It might be argued that the eight "Types of curves are learning 
curves, particularly since many of them were constantly decreasing functions. 
I£ this is so, then one would expect that curves obtained during the second 


Session (for the same conditions) would differ from those for the first 
were repeated ог re-run. А X analysis 


session. A total of 136 conditions Y id 
was made on the distribution of graph Types of these 136 conditions for the 
two sessions. Theoretical frequencies were assumed to be the mean of the 
observed frequencies at each graph Type. The obtained № = 2.74, df= T 
was highly insignificant, indicating that the distribution of graphs for Session 
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^ ined 
2 did not differ from that of Session 1, or that the graph bon cei 
with the conditions used in this study are not dependent on amo 
jr en er to test the hypothesis that distributions of he 
for i three classifications ( "naive," “sophisticated,” and Е сн 2 
random across the eight graph Types. The theoretical frequenci : bs 
therefore, based on the assumption of equal probability of occurrence ied 
O's response falling in one of the eight graph "Types (with Er e 
the differences in N for the three O groups and differences in „4 КЫШ 
eight Types). A X =16.13, df — 14, was obtained which ipd 2. 
insignificant, indicating that distributions of graphs for Os from th 


t 
A tly no 
classifications across Types was random. The class of O is apparently 

an important variable. 


ape taken 
ese operations in CFF to affect averages 


E А onses, 
nits of data. Using 528 blocks of 10 resp d at 
. . . - ini е 2 
serial effects are almost Invariably present. These effects are initiat 

the very outset of observati 


ion so that a block 
free of these than is a block of 200. T 


be considered to be dependen 
the position of t 


© 29 Os are characteristic enough то 
of serial Tesponses were нн Б 
88—515 that the serial factor че En al- 
Teotyping of response. In y ak 
representing the individuals’ respo 


when shape was 


i a f 
Pes and the fluctuations evident in the data 0 


re no 
Day 2, Suggest that these general changes а 
dependent upon the conti, 


M — MÀ 
те m I, 
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of confidence. This was the case even though 28 different instrumental 
conditions of observation were employed in Procedure B. Apparently the 
functions are not secondary effects of the levels of photic intensity or 
PCFs used. The fact that the observers do not show different serial effects 
at the extreme levels of photic intensity also seems to rule out an explanation 
of the serial phenomena on the basis of progressive physiological impairment 
(2), or so-called “physiological fatigue.” 

Re-run trials on the same individuals under the same conditions did not 
alter the character of the response patterns. Thus, "learning" seems definitely 
Precluded as a principal contributor. This was not unexpected (34). 

Explanation of the results in terms of peculiarities in observer population 
Seems ruled out. “Naïve,” “sophisticated,” and “practiced” Os were all used. 
The functions of the eight Types could not be attributed to response pecu- 
liarities between these populations of observers providing the responses. 
While the fundamental difference between the three classes of Os is known 
to be one of variability (25), and the Types are representative, in a sense, of 
forms fluctuation in response may take, the differences produced by use of 
three observer populations was shown here not to be manifested as some 
Particular kind of serial response Type. 

: The discovery that procedures requiring serial response produce an effect 
18 certainly nothing new. Since Urbantschitsch first reported changes in audi- 
tory thresholds upon serial stimulation 85 years ago, “serial effects,” “non- 
Independence of successive responses,” “ordinal effects,” etc., have frequently 
been made the topic of inquiry (7, 10, 11, 13, 22, 23, 26, 33, 34, 38). Un- 
fortunately, the numerous previous investigations into serial response data 
Cannot be said to provide much information bearing on the present case. 
First of all, none of them is concerned with CFF situations. Second, most 
Of the research reported is tied to operations affecting fluctuations at absolute 
threshold, Third, the case in which there is a continuous variable under the 
Control of the observer is not ordinarily considered. Lastly, there has been 
а tendency, most marked in recent research reporting, to select out variables 
Such as “prior response” and “prior stimulus conditions” for study, to provide 
“xperimental conditions to maximize their effect, and then to conceptualize 
these within theoretical frameworks, often “mathematical models,” quite far 
Temoved from the concrete task performance and biology of the observer. 
Such results, conclusions, and theories could not be made to bear upon the 
methodological problem outlined to any advantage. Hence, one is led to seek 


an understanding of the natural basis of the progressive changes in response 
elsewhere. 
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It is possible that the changes in CFF values are associated with aa 
izations eventuating in fatigue. The fact that we were able to produc de 
progressive decrease in three cases (O1 data) when the BEE w d 
known to eventuate in fatigue (by fatigue we mean those processes associ E 
with tiredness) (2), suggests this to be the case. Further, most of the Typ : 
discovered in the sample of data from the 29 Os show continuous function 
similar to these known fatigue curves. One form of disorganization leading 
to these effects might even be conjectured, since certain other independen 
experimental findings seem to fit the present research picture. 

Various studies concerning the functi 
in serial visual performances have s 
occur in many situations demandin; 
20, 21). These fluctuations in the 
tion of disorganization (2) since th 
lack of coórdination than they are 
the cases reported, sustained obser 
of accommodative amplitude, and, 
shifts, Shifting accommodation с 


. H H . У i a 
noted since it would shift the resolution of residual target flicker in 
CFF experiment. Also an i 


oning of the accommodative mechanism 
hown changes in visual resolution "i 
g prolonged focusing (5, 16, 18, 19, 
accommodative mechanism fit the defini- 
еу are more in the nature of a temporary 
of breakdown in local tissue (16). In 
Vation produced increases and decreases 


Our experimental ame 
Restrictive situations are those thought m 
likely to produce the conflict i 
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design, although presumably it might be so described. In particular, it will 
clearly not do to base methodological decisions upon the ordinary premise to 
the effect that there is some best number or range of trials (that a “true” 
mean CFF value exists), or/and that, within very broad limits, the greater 
the number of readings taken per session the better. Like it or not, aver- 
aging operations are beholden to considerations apart form the mechanism 
of mathematical analysis. The problem is to devise a methodology allowing 
for the production of CFF data that will control for serial effects and thus 
provide more reliable comparisons to be made between data from various 
experimental conditions than is presently possible. 

Initially, it was anticipated that the effects from serial operations would 
be manifested by general disjunctions in performance. We hoped to find 
abruptions in performance as a function of number of trials that would 
allow the making of some set of absolute recommendations, such as to the num- 
ber of trials to use. Since disjunctions did not occur, other alternatives for 
experimental economy must be considered. 

One alternative of control would be derivation of a factor designed to 
nullify the serial effects for individual Os. Such a factor would be best 
if designed to be useful with various sized units of data. If individual Os 
are stable enough in their serial tendencies to establish a corrective equation 
Under one set of instrumental conditions, it may be possible that the equation 
Can serve as a general corrective device for any one O under any condition, 
Since shifts in instrumental conditions seem not to affect the relative fre- 
Quency of any Type occurring. An idea of a single general corrective 
factor for all populations might also be entertained except that populations 
of “naive” Os are not particularly desirable (25) and large populations of 
the most desirable Os, the practiced Os, are not ordinarily available. 

Another alternative is that of taking a very few CFF readings each day 
and basing the average upon a great many occasions of observation. Let us 
бау that, instead of 12 observations at one sitting, four were taken on each of 

Ve days to arrive at a block of 10 responses for averaging (the first two in 
басһ case always being discards). If, as in this experiment, 28 conditions 
are used, 140 experimental sessions per O would have to be scheduled instead 
or the seven of the current methodology. Practical considerations alone 
T Probably rule this out for most experimenters. Moreover, other factors 
Might be working against experimental control at the same time. Hecht, 

endley, and Ross (14) established that even rather brief increases in 
Sal out-of-doors illumination alter the quality of visual performance in 
Way that is measurable for days afterwards. Considerable numbers of 
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and 
biological periodicities and long term changes are also koye Ll E 
even non-photic shifts in weather may have to be reckoned with a 
affecting human visual performance (27). > 
One possibility for control might seem to lie in маа che 
serial position of various instrumental conditions. It can be arue h I all 
most simple control is to assure that all instrumental conditions IE 
serial positions across an experiment. However, because of retinal a aii 
tion, it will not do to use considerable instrumental variations in Ж 
in indiscriminate order, as опе may in the case of certain other чапа m 
Twenty minutes for dark adaptation between responses in which vdd 
photic pulses follow those of high intensity cannot ordinarily be used. ^in 
if such amounts of time were taken, the rather high levels of illuminati М 
occurring prior to the weak in some cases can be expected to affect Б 
sequent performance after longer intervals (14) and hence introduce comp 


ed s Е б» 227% ; ion with 
cations into the experiment.2 While a statistical analysis in conjunction 
randomization might conceivably 


show the presence of a significant ge 
between instrumental conditions, it is cumbersome, if not impossible, _ 
satisfy oneself concerning the magnitude of the effect that changes in a 
mental conditions provide. Randomizations act to mask the effects ОЁ t 
experimental variables as well as those E ¡s attempting to control. . 4 
у fixed set of common operations can be арша 
and all CFF situations. The aim of securing sta A 
st served by a general policy whose particulars CA 


p а à е " ings 
be tailored to fit the specific occasion. With respect to policy, three thing 


can perhaps be said. 


Second, it should be Tecogni 
series are Possible, 


nse 
» although many lengths of respo 
if experimental fin 


" + Jocks 
Perimenters use the same sized b 


о 
; Pared. A preference for one erm 
's probably best made by considering p oom 
kept down by following a rule that the fe 


2 Control by means of counterbalanced conditions is hence not possible either 


Variability can probably be 
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responses taken at one time the better. The rule might be amended, where 
multiple experimental conditions are the case, to say “the greater the variety 
of experimental conditions, the fewer the observations per condition per 
session.” Our experience and data from re-trial series suggests that, when 
reasonable precautions are taken with regard to general health, scheduling 
time of day for observations, etc., less variability can be expected from an (0) 
from one day to another than occurs during a single period of prolonged 


observation. 


Third, when unusual series of observations are necessary, the operational 
characteristics of the series should be clearly described, the reasons for using 
it, and its possible effects upon the average stated. This will allow experi- 
Menters to control for the serial effects introduced if related experimentation 
18 subsequently undertaken. 

When evaluating these suggestions, however, one should keep to the 
foreground the fact that suggestions concerning methodological practices 
are only so sound as the best knowledge concerning a phenomenon allow. 
Facts discovered about a variable in one group of experiments serves to better 
define later experiments involving this variable in an indirect way, for 
Control of a variable demands that one know its mode of operation over a 
Considerable range of conditions. The effects of serial operations is an un- 
known in human performance to which experimental procedures must be 
applied, and concerning which new information is to be gained. ‘This 
Teason alone should make serial response а variable warranting more general 


experj : 
Xperimental attention and research. 


Н. SUMMARY 


CFF data from 29 Os in one type of experiment and 1 O in another were 
examined to determine whether they displayed characteristics which would 
Provide for generalizations in regard to the procedure of averaging. While 
Principles in regard to averaging of data were the primary consideration, the 

ctermination of the fewest readings to be obtained for any single condition 

Was attempted. No blanket rule in regard to numbers of readings to be 
averaged was formulated, but the data provided the basis for what was 
considered to be a helpful discussion of the subject. 
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A. INTRODUCTION E 


Information theory permits a measure of the accuracy of performance 
When making choices among equally likely alternatives of unidimensional 
stimuli. From a limited set of stimulus and response alternatives, the 
Subject identifies as many stimuli as can be encompassed by a subjective scale. 
Miller (10) states that only seven alternatives (2.6 bits) may be the 
limit of this scale for most stimuli, this limit being the Channel Capacity. 

Alluisi (1) distinguishes between Miller’s concept of man’s general 
Channel Capacity, and the channel capacity for a specific task. The former 
18 described as the maximum amount of information that a subject can give 
about a set of stimuli regardless of task, the latter as the highest value 
Possible for a specific task. The channel capacity determined for a specific 
task has been found to be dependent upon a number of experimental conditions. 
Frick (5), e.g., points out the necessity of having equal discriminability 
between stimuli in the series presented, and an equal number of $ and R 
Categories, Further, knowledge of results (feedback) has been found to 
increase performance in a wide variety of tasks (3, 4). 

Alluisi lists the above variables, and also the extent of the physical range 
9f stimulation used, as being primary experimental variables in the measure- 
Ment of absolute identifications. According to his review, the physical 
Tange of stimulation appears to be the largest single determinant of infor- 
Mation transmitted (within a given stimulus dimension). In general, the 
ЁТеа{ег the stimulus range the greater the amount of information transmitted 
(1). He goes on to state that unless the variables of equal stimulus dis- 
minability, equal number of 6 and R categories, knowledge of results, and 
р ysical range of stimulation used are optimal when determining the channel 
Capacity for a Particular function, the resulting value will represent only 

© maximum S-R correlation that the subject can obtain under the particular 
de employed, and will usually be less than the channel capacity for 

sk, 
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E ial 
'The Channel Capacity, or subjective scale, is not a measure Rid 
discrimination limits, and is related to discriminability only by the F per 
the stimuli presented for identification must be at least one 1 данда 
along a particular dimension. Extension of the physical range ei T met 
employed may indeed affect I, probably by permitting a wi B are 100 
of the stimuli, thereby making the stimuli more closely ae sins 
per cent j п d spacing on the dimension studied. It is possible, of © is 
that additional stimulus relationships are produced by such a procedure, 
in the "octave relationship" in judgments of auditory pitch. — 
Knowledge of results may also increase I, for a particular iu ennt 
Aside from any additional cues furnished by feedback (transitory rect: 
effects), however, any increase in I, would probably be due to anon «ts 
effects. Immediate feedback to the subject would tend to prevent кер 
in adaptation-level and provide repcated anchoring of the subjective 5С@ = 
Ability to make absolute identifications of 
investigated by Hawkes (8) in an attempt to determine the usefulness 9 


ә 4 * j М ат ‚stem 
Intensity as a primary cue in an electrical cutaneous communication SY9^* 
(cf. 7). Hawkes presented stim 


uli within an intensity range selected to | 
pain for most subjects, at frequencies of 100 and 1500 cps. Results indicat : 
that the "amount of I, by the average О” (cf. 1, p. 98) reached a pet 
of 1.18 bits for those receiving stimulation at 100 cps, and 1.35 bits for t ion 
stimulated at 1500 cps. A significantly greater amount of informati 
was found to be transmitted by the "average O" of the latter group. Jute 
Under the experimental conditions employed, however, the span of ae ly 
judgment for current intensity appeared to be attained by the use of el 
three or four levels, irrespective of the stimulus frequency. From te an 
data, it was concluded that the use of level of intensity as a primary сие ІП 2 
electrical cutaneous communication system would be restricted to only win 
levels in a system requiring perfect accuracy, and to three levels in a val 
that could tolerate Some error in order to increase information transmitteó: 


. es ji 
In the above study, the factors of stimulus spacing, and the numb 
Tesponse categories in 


5 > were 
з relation to the number of stimulus categories; © . 
optimally controlled by 


yd jective 
the provision of equal spacing by apparent subj 
magnitude of sensation 


the 
} to 

; and the use of response categories equal 
number of stimulus categories, 


ae 
> However, the physical range Of intensiti 
studied was restricted to that between the vibration absolute threshold "lie 
twice the amount of Current necessary to reach the absolute threshold for in- 
individual observer in a given session, this range tending to avoid a" 
Further, is not possible in communication systems» 


; ; was 
current intensity levels 


because it typically 
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information as to the accuracy of his performance was afforded the subject 
during the testing session. 

Hawkes and Warm (9) determined the tolerance limit (TL) for 
alternating current stimulation of the skin, and the reliability of the reports 
of these limits. Subjects were able to report the TL as reliably as the vi- 
bration or pain RL and evidenced no undue emotional reaction incident to 
the use of stimulus intensities which evoked pain. These data indicate that 
alternating current applied to the skin for communication purposes may 
feasibly include current values approaching the TL. 

The present study was designed to investigate the effects of extension of 
the physical range of intensities close to the TL, and the provision of feed- 
back information, on the subject's ability to absolutely identify current inten- 
sity levels. This procedure should provide a closer approximation of the 
channel capacity for the specific task involved, as defined by Alluisi, and of 
the general Channel Capacity for such identifications, as defined by Miller. 


B. EXPERIMENTAL 
1. Subjects 


. Ten subjects were used in this experiment, all of whom had participated 
in previous research involving the absolute identification of levels of current 
Intensity. 

2. Apparatus 


The apparatus was the same as that of a previous report (8). 


3. Procedure 


The method of "magnitude estimation" described by Stevens (14) was 
employed to obtain data necessary for subjectively equal stimulus spacing 
2 8). After preliminary investigation of the tolerance limits of the 
in op 20 stimulus intensities, progressing In intervals of 10 from 110 
foes cent of the current value necessary to reach the subject’s RL 
he hae for judgment. For ‚this series of judgments, 160 per cent 
ds current value was designated as the standard and assigned a 
Gras ical value of “10,” The 20 stimulus values were presented in a dif- 

random order for each subject at a frequency of 1500 cps. 
ni ae basis of the above results, four sets of stimuli consisting of three, 
Be jede current intensity levels were selected for absolute identifi- 
ien timuli of each set were equally spaced in terms of apparent subjective 
ude of sensation. 
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i i 1 А articipation 
In order to facilitate comparison with the previous study, after am um of 
i de sessions described above, subjects also made а 
i i ical i ity identical to 
S ia Be vith a physical intensity range ge 
six intensity levels wi inte : «шу roda 
i values for this six-category set we Haein 
xperiment. Current va ; с рей 
Hawkes magnitude estimation results (8). АП stimuli of this exp 
were presented at a frequency of 1500 cps. — 
The subjects were divided into two matched groups on the basis сай 
performance, Subjects іп Group 1 made absolute identifications $ iatea 
B * x B ET B s và ue 
intensity levels as in the prior experiment, with the stimulus аң 
above, and were informed of the correct value of the stimulus a intensity 
each judgment. Subjects of Group 2 received identical current 


а ate le ledge 9 
levels for identification, but were not afforded immediate know 
results. 


— 


or 
s R > . see numbe 
Subjects made 100 identifications per session, with a different ee 
of current intensity levels being used in each session. All subjects 
three levels in the first session, four levels in the seco. 


ion 
of a stimulus presented for 


а rat 
nd session, etc. Du 
absolute identification was 500 msec. 


C. Resurrts 


e 
: А : Р s than th 
The stimulus intensity range was chosen so as to be always less t 

TL value of the observers. 


; jas 
The mean TL to RL ratio for the subj yon 
438, а == 1.18. A physical intensity range of 1.00 to 300 of the RZ cu 
value was selected, 
Median estimates of a 
coórdinates, are show: 
best fitted these data 


The percenta 
n th 


Pparent magnitude of 
n in Figure 1. 
was 4.5, 

ge of correct absolute 


; -log 
sensation, plotted in q d 
The slope of the straight line 


2 ity 
identify three current Ses 
Cy, and that subjects à ledge 
those without such wi tions 
is experiment tended to make more correct identifica 
than in the previous study, th 
It as a function of the number of current intensity levels for n; o 
previous and the Present experiment are plotted in Figure 2. Analy 
1. was made accordi ^ model detailed by Garner and Hake (6). ns 
Although stimulus i Tmation increases with the number of d 
i Vious study was little greater with the use 
three such levels, псе 
the basis of previous performa 


the 


ity 
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evidenced by the close relationship between the restricted range performance 
curves plotted in Figure 2. A t-test (for correlated samples) of the 
significance of the difference between the “amount of I, by the average O” 
of each group under the restricted range condition indicates that the groups 
do not differ significantly (df = 4, t=.10, Р > .90). ` 


ESTIMATED MAGNITUDE 


100 250 500 
CURRENT IN % OF RL 
FIGURE 1 


Er è 
FECT OF CURRENT ĪNTENSITY ON APPARENT SUBJECTIVE MAGNITUDE OF SENSATION 


ma get of extension of the physical range of intensity of stimulation, 
} provision of feedback information, on performance were evaluated 
cm Student’s ¢ for correlated samples. The “amount of I, by the 
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from: (a) extension of the physical intensity range used for stimulation, or 
(5) the provision of immediate knowledge of results. The data of this 
study indicate that a significant increase in the amount of I, resulted from 
extension of the physical intensity range. The provision of immediate knowl- 
edge of results failed to produce a statistically significant increase in It; 
however, a trend in the expected direction is indicated. Subjects afforded 
knowledge of results made fewer errors and transmitted more information 
than those without such knowledge. Further, in terms of the magnitude 
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‘THE RELATIONSHIP OF SUBJECT UNCERTAINTY TO THE AMOUNT OF 
STIMULUS INFORMATION 


of Perceptual error, subjects receiving knowledge of results made fewer 
two-place errors” (identifying “2” as “4,” “5” as a “3,” etc.) than those 
receiving no feedback information (the with-knowledge group made 3 per 
Cent errors of this type, and the without-knowledge group made 8 per cent 
Such errors). These results are not inconsistent with the conclusion reached 
y Alluisi (1), viz. that the stimulus Tange appears to be the largest single 
“eterminant of T, within a given dimension. 
М. - maximum amount of I: by the “average O” under the “optimal 
ме, > of experimentation” employed in this study, was 1.72 bits, a 
omewhat greater than the maximum of 1.31 bits reported previously 
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levels, and the relatively rapid rate of increase in perceptual error with 
additional uncertainty of the subject, indicate that the use of intensity 
as a cue for signaling purposes would be limited to three levels in a com- 
munication system requiring a high level of accuracy, and to four levels in a 
system capable of tolerating some error in order to maximize information 
transmitted. 


E. SUMMARY 


The effects on I, of extension of the physical range of stimulus intensities, 
and the provision to the observers of immediate knowledge of results were 
investigated. The former resulted in a significant increase in І, the latter 
tended to increase I. Under optimum conditions, the use of intensity level 
as а cue for signaling purposes would be restricted to three levels in a com- 
Munication system requiring a high level of accuracy, with four levels use- 
ful in a system capable of tolerating some error in order to maximize 
information transmitted. 
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HEAD-BALANCE AND SITTING POSTURE: AN X-RAY 
ANALYSIS* 


Institute for Applied Experimental Psychology and School of Dental 
Medicine, Tufts University 


Frank Pierce Jones AND Рнилр Е. М. Girrzv, Jr.! 


A. INTRODUCTION AND PROBLEM 


Jones et al. (3) described two erect sitting postures, an “habitual” and 
an “experimental,” which can be defined operationally in terms of the way 
the head is balanced while the posture is being assumed. The two postures 
are illustrated in Figure 1, B and C. In both of them, the subject has 
Moved up against gravity from the “relaxed” posture of 4. B represents the 


A B 


FIGURE 1 
THREE SITTING Posrures (TRACED FROM PHOTOGRAPHS) 
A, Habitual relaxed. B, Habitual erect. C, Experimental. 
subj Ж. " А А " 
Ject's habitual response to the stimulus to sit up. In C, the experimenter 
: 5 brought the subject's head into a new equilibrium while the movement 
ras iem : А 
4 5 being made. Relative to the other two, the experimental posture may be 
‘scribed as “forward and up.” 
- he operations performed in inducing the new, experimental posture are 
m. 1 e qe. . = 
arily inhibitory. The experimenter has prevented an automatic postural 
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В 21 E 
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body of the sphenoid bone which houses the hypophysis cerebri (pituitary 
gland)".) It is said to bear a close relation to the center of gravity of the 
head (1, p. 191). (e) The “Post Spinal Distance”—the perpendicular 
distance of the most distal point on the atlas (the first cervical vertebra) 
from the horizontal plane. 


Р FIGURE 2 
LANES, LANDMARKS, AND ANGLES USED IN ANALYZING X-RAY PHOTOGRAPHS 
1, Neck angle. 2, Head angle. 3, Head-neck angle. 


к measures were taken for each of the three postures. Means and sig- 
ni > nie 
icance levels of the differences are given in Table 1. 


МЕ TABLE 1 
ASURES Usrp ro DISTINGUISH X-RAY PHOTOGRAPHS OF THREE SITTING POSTURES 
Means Significance of differences 
Index Posture A Posture В PostureC 4 vs. В Avs.C Вуѕ. С 
а; 
2, Neck angle 72.51 $0.19 78.50 001 001 = 
3, Held angle 16.74 24.30 15.61 .001 — .001 
à ad-neck ; 62.46 — 001 001 
4. Height of angle 56.71 55.78 
s, pila turcica 66.87 76.61 67.76 .01 - 001 
Ost spinal distance 11.20 11.24 13.24 — .001 .01 


D. Discussion 


Nis l (the Neck Angle) does. not distinguish between the two erect 
uid is In both of them, the subject has straightened up against gravity 
indices nds between neck and horizon has increased. 'The other four 

5, however, distinguish them sharply. In the experimental posture, the 
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VECTOR ANALYSIS ОЕ Forces Assume! 
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strength of muscle (2, p. 122ff.) accounts for the feeling of decreased effort 
reported by subjects. (In this connection, it should be pointed out that this 
feeling is a function of the facilitated movement and not of the position as 
such. If, as sometimes happens, the subject straightens up in his habitual 
Way and then changes the axis of his head into that of the experimental 
Posture, he will increase rather than decrease the strain and effort which the 
habitual posture ordinarily evokes.) 

Force diagrams are shown in Figure 3. Vectorial arrows indicate moments 
of force about the balance point of the head. In 4, the head is in dynamic 
equilibrium, with the gravitational pull balanced by the elastic force of 
muscles and ligaments in the neck. In B, this balance has been replaced by a 
downward force, represented by a single arrow of double length. In C, the 
balance of forces has been restored, the increased length of the vectors indi- 
cating the lengthening of muscles which took place when the posture was 
assumed, : 

Further studies of the kinesthetic phenomenon are being made at the 
Institute for Applied Experimental Psychology and will be reported later. 


E. Summary 


X-ray photography was used to study differences between two erect sitting 
Postures which are sharply distinguished kinesthetically. The two postures 
were found to differ significantly in four indices: the angle of head to horizon; 
the angle of head to neck; the relative height of sella turcica; the distance 
between the spines of the first two vertebrac. An hypothesis was advanced to 
explain the kinesthetic phenomenon in terms of the balance of forces acting 
9n the head, 


REFERENCES 


1. Dempsrer, W. T. Space Requirements of the Seated Operator. W.A.D.C. Techni- 


2 cal Report 55-159. Wright Patterson Air Force Base, Ohio, July, 1955. 
- FuLrow, J. Е. A Textbook of Physiology. Philadelphia and London: Saunders, 
1949, 
3. Jones, Е. P., Gray, Е. E, Hanson, J. А, € O’ConneELt, D. N. An experimental 
Study of the effect of head balance on patterns of posture and movement in 
man. J. of Psychol., 1959, 47, 247-258. 


Institute for Applied Experimental Psychology School of Dental Medicine 
ufts University Tufts University 
edford, Massachusetts Boston, Massachusetts 


Published as a separate and in The Journal of Psychology, 1960, 49, 295-303. 


PROBLEMS IN THE QUANTITATIVE EVALUATIO 
PATIENTS WITH PSYCHOSES OF THE SENIUM* 
Rockland State Hospital, Orangeburg, New York 


OF 


KENNETH LirsHiTZ 


A. INTRODUCTION 

In the New York State Hospital system +0 per cent of all first admissiens 
аге accounted for by patients with the diagnosis of either psychosis with 
cerebral arteriosclerosis or senile psychosis. Together these two diseases 
constitute what is commonly known as the psychoses of the senium. 1п 1936 
this diagnostic group made up 28 per cent of all first admissions (4). These 
figures indicate the increasing importance of this group of discases. 

Despite the magnitude of the number of persons suffering from these ill- 
nesses there has been proportionately little investigatory and therapeutic 
research done with this group. There is a multiple of reasons why this is so, 
among which are: the feeling that this group of diseases is caused by an 
Irreversible deteriorating process, the lack of knowledge of the nature of 
the processes involved, and the inherent difficulties of dealing with a deteri- 
orated population such as this. However, there is indication that the con- 
duction of research with this population is expanding. This has occurred 
as increasing medical knowledge has indicated that certain disease processes 
thought to be untreatable, such as atherosclerosis, which contribute to the 
Pathology of the psychosis of the senium, are now yielding to therapeutic 
Measures. It is also to be noted, in view of the fact that research has to be 
Paid for, that the increasing socio-economic importance of the psychoses of 
the senium will hopefully make available increasing funds for the conduction 


of research in this area. 
B. Discussion 

Among the problems involved in investigating patients ill with the psy- 
choses of the senium the first two to arise are: (a) how to determine who has 
the disease and (b) how to determine the severity of the disease. The first 
Problem is not one which permits of a definitive answer (1, 2) even at the 
“utopsy table (8). In the usual case the differential diagnosis between the 
two psychoses of the senium is made by a hospital psychiatrist, who is 
* Received! iu the Editorial Office on February 12, 1960, and published immediately 
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probably considerably overburdened with patients, many of whom are u 
interesting therapeutically than the senile population. Frequently no adequa E 
history can be obtained because the patient cannot give one and there че 
по close relatives. If the patient is over 60 years of age, shows evidence 
of a psychosis, and has no history of Previous major psychiatric difficulty, 
s of cerebral arteriosclerosis with psychosis is made if there 

is evidence of cerebral vascular accide 
and a diagnosis of senile psychosis is 
The generally held opinion is tha 
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then a diagnosi 
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For those patients who are relatively mildly impaired and who are non- 
hospitalized there exists a great number of psychological tests which are 
directed at determining the degree of organic brain damage. Reviews of 
some of these tests have been published by Klebanoff e al. (6) and Inglis (5). 

Hospitalized patients are frequently used in initial investigations since 
they are more generally available and it is possible to see them for repeated 
evaluations. In the testing of new therapeutic measures commonly the poorest 
risk hospitalized patients are selected; since the dangers of the therapy may 
be unclarified and its benefits dubious, the investigator feels most comfortable 
working with those patients with the poorest prognosis. For this particular 
category of patients the quantitative tests which are generally available are 
geared at too high a level. Many of these patients exist in a near vegetative 
state and large proportions would score at the extreme low end of available 
tests. These severely damaged patients have very limited attention spans and 
tests which consume in excess of 15 to 30 minutes cause them to become 
irritable, inattentive, and frequently overtly hostile. The same hostility is 
evoked when the patients are called upon to attempt to perform in manners 
which are far beyond their capabilities or, when they are approached by an 
examiner who is required by the test format to be rigid in his manner of 
Questioning. Those tests which are simple and quick to administer are gen- 
erally limited to a narrow range of functioning and though they may be 
Statistically correlated with overall performance leave one somewhat fearful 
that he may be missing a change which is occurring in more global functioning. 


C. PRESENTATION OF A NEW TEsT 


At Rockland State Hospital we have been engaged in a study involving 
cerebral atherosclerotics. In conducting this study we have had to deal with 
the previously mentioned problems of evaluation. As indices of therapeutic 
Success or failure we have been measuring death rates, general physical and car- 
diac status, incidence of cerebral vascular accidents, etc. We have also been 
faced with the problem of adequately measuring the psychological functioning 
Of the patient. We consider the problem of psychological function of paramount 
importance since in the final analysis it is this impairment which has resulted 
in the patient's psychiatric hospitalization. In addition to other measures of 
Psychological functioning we have been administering a test based on the 
time honored mental status evaluation. We have found this test to be simple, 
Quick, non- -taxing to the patient, reproducible over a time interval and, well- 
Correlated with the other indices we have been using. Table 1 reproduces 
the test, which we call the Mental Status Check List, in its entirety. It 
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TABLE 1 
MENTAL STATUS CHECK List 


I. Orientation 
1 á is y ame? 
Question 4. m Um кейе -— 
Question B. What is today's date? (If only portion of complete date is g 
other portion is requested.) 
Question C. What is the name of this 
Correct name is given 


2 — other 
(If only first ог last name is given the 


Қ “ї f the 
place you are in? (If only a portion о 
, the rest of the name is requested.) 


П. Successive subtractions 


Question 4. How much is 100 minus 3? 


that? 
you get. 


is 3 from 
— That's right, and how much is 3 al 
oing, subtract 3 each time fron 


Question B. Now do the same thing taking 7's from 100. 
ш. 
Question 4. Who United States? 
Question B. ice President of the United States? 
Question C. Who is the Governor of (the appropriate state) ? 
Question D. What City is the capitol of the Uni 


IV. 


ted States? 


Identification of 
Question 4. (Patient is shown a watch.) What is this called? 
Question В. (Patient is shown a pencil.) What is this called? 
Question C. (Patient is shown a ring.) What is this called? 


V. Abstraction 
Question 4. What does the Proverb “A stitch in time say, 
Question B. What does the proverb "It's no use cryin 
Question С. What does the Proverb “The restl 


VI, Writing berformance 
you please write your full na 


. H r? 
me on this piece of paper? 
also the Sentence, “The dog chased the cat." 


objects 


es nine" mean? $ 
E over spilt milk Pu" medi? 
ess sleeper blames the couch 


Question 4, Would 
Question B, Write 


more or less standard wor 
hich they will be asked. 1 = 
s but rather a complex en? 
There is no time limit to an 


t 
: ious tha 
5 asked when it becomes obviou 
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TABLE 2 
SCORING OF MENTAL STATUS CHECK List 


Question 4. 
Question B. 


Question С. 


Question 4, 


Question B. 


Question 7. 
Question B. 
Question С. 
Question D 


Question 4 
Question B. 
Question С. 


Question 4. 


Question B. 
Question С. 


Question 4. 


Question B. 


I. Orientation 


Two points for the correct first name, two points for the correct second 
name. Total possible, four points. 

One point for the correct year, two points for the correct month, one 
point for the correct day. Total possible, four points. 

One point is scored if the patient gives some indication that he under- 
stood the question such as a reply “building, hospital, or room.” Two 
points scored if the patient replies with a single portion of the appro- 
priate proper name or if he uses a more specific statement such as “mental 
hospital.” Three points are scored if essentially the proper name is 
given but some minor error is made. Four points are scored for the 
complete and proper name. 


IL Successive subtractions 


One point is scored if the patient gives any evidence on his initial reply 
of any ability to properly subtract. Two points are scored if the sub- 
traction is frequently in error, exceptionally slow with some errors 
and/or shows a strong tendency towards backtracking. Three points are 
scored if the subtraction is at a reasonable rate of speed and contains 
less than three or four errors. The maximum of four points is scored if 
the subtraction is at a reasonable rate of speed and contains no more 
than one error. 


Scored the same as above. 


II. General information 


Appropriate identification of president scored three points. 
Appropriate identification of vice-president scored two points. 
Appropriate identification of governor scored two points. 
Washington scored two points. 


IV. Identification of objects 


Appropriate identification of watch scored two points. 
Appropriate identification of pencil scored two points. 


. Appropriate identification of ring scored two points. 


V. Abstraction 


Zero is scored if the patient shows no indication of understanding and/or 
gives a reply such as “I don’t know what that means.” One point is 
scored if the patient gives some indication of understanding, and at- 
tempts to give a meaning to the proverb. Two points are scored if there 
is some indication of abstraction. Three points are scored if the patient 
gives a reasonable abstraction for the proverb. 


Same as above. 
Same as above. 


VI. Writing performance 


The patient is scored zero if he is unable to write at all or merely makes 
a few meaningless scrawls. From one to three points are scored based 
on the examiner’s judgment of the overall legibility and spelling. 


Same as above. 
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For comparison purposes these five scores were then added to give one 
overall sum. From the method of preparation of the age scaled WAIS 
scores the universe mean would be 50, the mean sum of the five age scaled 
scores for our population was 21.8. The comparative performance of 
the patients on the five WAIS sub scales and on the Mental Status Check 
List can be seen in the scattergram, Figure 1. The Pearson Product Moment 
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FIGURE 1 
Scattergram of the scores on the MSCL (vertical axis) and the sum of the age 
Scaled scores on the information, arithmetic, digit span, picture completion, and block 
*sign subtests of the WAIS (horizontal axis). Circles about dots indicate patients 
With identical scores. 


Correlation between the Mental Status Check List scores and the WAIS 
Scores was .82. The mean score on the Mental Status Check List was 41.36 
With a standard deviation of 25.05. After a six month lapse of time 50 per 
cent of those patients who were still available for testing were randomly 
Selected from the total group which was originally tested, and were again 
given the Mental Status Check List and the five subtests of the Wechsler 
Adult Intelligence Scale. The scores which these 26 patients received were 
then correlated with the initial scores. "The correlation between the initial 
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THE STIMULUS CONCEPT: 4NIMISM2* 


Department of Psychology, Michigan State University 


Leo L. GLADIN 


A. INTRODUCTION 


The precise nature of the means by which the organism effects its contact 
with the objects and events of the physical universe has long been a matter of 
crucial importance for both philosophy and psychology. Within philosophy, the 
manner in which the organism becomes affiliated with its surround engenders 
epistemological questions; in addition, the systematic orientation of the indi- 
vidual philosopher depends at least in part on his viewpoint as to the degree 
in which the organism’s sensory apparatus enables it to realize the external 
universe. Extremes of idealism or realism or something in between may be 
espoused, according to the philosopher's view of the matter. 

Psychology, which espouses realism as a matter of course, must specify 
the avenue of contact of organism with environment for reasons of scientific 
necessity relating to the induction of behavior. Although epistemological 
problems may be deferred for later entertainment or relegated to the domain 
of philosophy, the problem of contact merits and is given early consideration 
in textbooks of general psychology. Within the first few pages, the “external 
stimulus” is specified as the means of contact; it is specified not only as the 
means of contact, but also as the instigator of response. Indeed, the stimulus 
is identified in terms of response, which leads to an often-criticized circularity 
of definition. 

The external stimulus is variously described as “physical energy,” “energy 
changes,” or “anything”—always provided that it impinges upon and excites 
а receptor or receptor-system. The last description is more inclusive in that 
it takes account of such receptor-excitation as is not inevitably induced by 
Means of physical energy or energic change—as is the case with tactile 
Sensitivity, in which the excitation may result from the exploratory activity 
of the respondent organism. More careful definition indicates that the organ- 
ism plays some part in the selection of the external stimulus to which it will 
Tespond, as determined by its current drive status and structural organization. 


Commonly, a distinction is made between stimulus and stimulus-object— 
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external cause, a knowledge of certain qualities or conditions, not of external 
bodies, but of the nerves of sense themselves" (2, p. 82). 

The term “sensorium” is, of course, an archaic usage, and whatever 
objection may be raised concerning the doctrine of specific nerve energies 
which is implied in the statement, it nevertheless sets a limit within which the 
organism must operate, regardless of the nature of its contacts with the 
external world. For the purposes of the present discussion, the “qualities 
or conditions” . . . “of the nerves of sense themselves” may be viewed from 
the standpoint of central appreciation rather than qualitative specificity of 
the peripheral nerves themselves. 

Under the above conditions, the organism seems to be effectively sealed 
off from its environment. However, the “action of an external cause” is 
granted. To an observer, an external cause which acts upon an organism 
Produces an observable effect—a response. lf an effect is a response, there- 
fore the external cause is a stimulus. The argument is not logically sound, 
and probably has never been consciously advanced ; nevertheless, an “appear- 
ance of things” which has not been seriously examined can be unconsciously 
Maintained. The semantics of such phrases as the “attractive,” or “noxious” 
stimulus reflect either a careless usage of language or an unconsciously main- 
tained belief. An external cause cannot lawfully be treated as an external 
stimulus,” 

The language of causal relations by which a cause is defined in terms 
of its effects also assigns to cause predicate values similar to those ascribed 
to the stimulus: it “produces,” “impels,” or “induces” effects. If now the 
observer interprets causal relations in terms of stimulus animations, he 
confounds his observational knowledge of cause-and-effect with something 
which is taking place within the organism, as if what he sees occurring must 
Of necessity be a model of the stimulus function responsible for the subsequent 
behavior of the organism. He thus indulges in the “ ‘psychologist’s fallacy’ 
dar excellence" described by James in his criticism of observer-errors which 
Unnecessarily (and inadvertently) complicate the accounts of psychology 
(4, р. 196 £.). 

If a human experimental subject were confined to an area whose neutral 
8ray floor contained a number of charged electrodes embedded randomly in 
its surface but invisible to the respondent organism, and if the subject were 
required to continue in constant locomotion, he would make responses “to” 
the causes represented by the electrodes. Ordinarily, the experimenter would 
allude to these as his “stimuli.” Under the circumstances described, however, 
the charges of current are merely the instrumental causes of the subject’s 


308 JOURNAL OF PSYCHOLOGY 


leaping, etc., responses. Within the respondent organism, there resides a 
motivational cause: he is attempting to reduce or avoid painful sensations 
which his central receiving apparatus localizes in the soles of his feet. To 
be sure, a very real physiological stimulation of nerve-endings of pain sen- 


sation does occur, but this aspect must be ignored for the moment in the 
interest of clarity. 


Rendering the electrodes “visible” by representing them as red discs, the 


experimenter will note that his subject now becomes quite successful in 
avoiding shock experiences, this new behavior pattern being caused by what the 
observer calls “visual stimuli,” meaning physical energy of a type which 
stimulates receptors for vision and somehow “elicits” or “produces” the 
avoidance behavior of the subject. In reality, when the subject steps on 4 
now visible red disc he experiences the familiar knowledge of pain, as 4 
quality “not of external bodies, but of the nerves of sense themselves.” In 
addition, by means of his receptors for vision, he experiences a discriminable 
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repeating the previous painful experience. Similarly, the antelope assigns 
to the appearance of the lion the animus actually resident in its alimentary 
predispositions; such antelopes as tended to validate the relationship of ap- 
pearance to predisposition were, of course, less likely to survive and reproduce 
their kind. 

The “psychologist’s fallacy”—which seems to suggest that the behavioral 
scientist is somehow more naive than his physicalistic fellows—actually repre- 
sents an occupational hazard: his chosen field of study is the organism, yet 
he is himself an organism among organisms. His habitual manner of reacting 
to the objects and events of the environment may the more readily seduce 
him into observational error. 


C. Tue “STIMULUS” As AN INSTRUMENT 


In the illustration cited above, the charged electrode has a double signifi- 
cance: it is the “external stimulus,” and hence an integral part of modern 
behavioral theory, and it is an instrument employed by an investigator who 
has good reason to believe that it will yield a specific consequence when it 
is appropriately applied. The latter significance is often overlooked by both 
reader and writer when the investigator reports his results and designates 
his “stimuli.” 

When introspective psychology was in vogue, the stimulus was regarded 
almost solely as an instrument; the experimental subject was trained to 
attend upon and report his “conscious sensations.” As American psychology 
deserted the subjective in favor of the modern objective phase, Titchener 
remained as the lonely guardian of introspectionism. He saw his fellows 
devoting their attentions to external, physicalistic "stimuli" and coined the 
term “stimulus error” in protest. According to Boring: “Titchener's view 
was essentially that sensations are immediately given and that the nature 
Of objects is inferred from them. Hence, to report on the stimulus itself 
15 to report on an inference and to be giving interpretations...” (2, p. 610). 
The new “objective” psychologists thought his objection to be esoteric and 
Quasi-philosophical, the product of an ultra-conservative mind still engrossed in 
RH Out-dated methodology. (Boring offers an extensive coverage of the 
Stimulus-error controversy and its ramifications in his History.) 

Although it was offered within the context of the sterile introspective 
Method, Titchener's warning was valid and in complete agreement with 
Muller’s statement, as previously cited, which presumably continues to 
Command respect within the behavioral sciences. However, the fatality which 
Causes the organism to ascribe stimulus values to the objects and events of 
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order of conceptualization. The reactions of parts are admirably invariant 
and readily observable, as is the stimulus-input of highly respectable physical 
energy. Physiological stimulus-response operations appear mechanistic—a 
straight-line function in which output (reaction) directly follows input 
(external stimulation). One need only separate the stimulus and response 
sufficiently to make room for the peripheral nervous system and a schema 
for the study of behavior is established. Historically, psychology has learned 
that when the stimulus-response functions of the several parts of the organism 
are summed, the resultant whole has a lacuna in its middle. The clean 
invariance of performance elicited from the separate parts by the physiologist 
vanishes, being replaced by the rather less predictable behavior-of-the-total- 
organism. 

Nevertheless, а more sophisticated psychology continues to conceptualize 
the organization of behavior in a similar input-output fashion. The external 
stimulus is described as the Independent Manipulable Variable and the 
response as the Dependent Variable; between the pair of observable variables, 
the covert functions of the central nervous system are represented as Hypo- 
thetical Constructs or Intervening Variables. The directional sequence upon 
Which behavior depends is thus given as: 


----5 (IMV) —— —5HC(erIV) ——R (DV) = BEHAVIOR 


The animation of the organism which is designated as behavior therefore 
Continues to be dependent upon the animating energies and other properties 
of the external surround. In reality, only the cause may be regarded as 
external; when an observer imputes to that cause a contribution actually 
made by the organism—an animus which can be no portion of the indifferent 
Physical energy which serves to excite the receptor apparatus—the schema 
breaks down. However adequate it may seem to be for purposes of experi- 
mentation, the formulation must inevitably nullify the products of experiment 
When it is applied to theories of behavior. In addition, the above schema 
Creates a semantic confusion as to the actual function of physical energy when 
it is tacitly accepted by the behavioral scientist as he goes about his everyday 
Professional affairs. 

Physical energy is often active, and can activate the electro-chemical 
Stimulation of neural processes. When the physiologist uses physical energy 
to “stimulate” a muscle-nerve preparation, thus animating his tissue-section 
with what he designates as a “response” there is given no warrant that this 
Process is a model for the elicitation of such responses as are called “behavior.” 
When he activates a receptor-neural system and thereby elicits what he refers 
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their respective functions. In addition, physical energy occurs in several 
ranges of frequency whose points of origin lie in the myriads of di- 
verse aspects of the external universe. This feature enables the organism to 
evolve the central-nervous-system means of discriminating such aspects of the 
external surround as have significance for ¡ts well-being; if energy occurred in 
but a single wave-length, the organism could neither evolve nor utilize its 
complex discriminatory apparatus and would therefore have only an extremely 
limited capacity for the making of effective responses. Thus, while the 
“diffuse spray of a fluid complex" could not stimulate the behavioral responses 
of the organism, it can provide the instrumental means which indirectly enable 
the organism to sort out the several myriads of diverse aspects of its surround. 

Nevertheless, more than one author has become enmeshed in the fallacy 
of sheer energetic stimulation of behavioral response—thus describing the 
energy reflected from words in print as resembling a small energetic charge 
which sets off a larger charge of physiological energy within the reader, 
evoking his response in this manner. And this in spite of his knowledge 
that a universe of difference lies between "eS?e" and “See?” 

If Müller's dictum fairly approximates the true state of affairs in the 
animal kingdom, and the organism is indeed sealed off from the real world 
in the manner he describes, any external energy or other property of the 
physical universe having the actual power to “elicit,” “produce,” or “control” 
the behavioral responses of the organism must either have an intrinsic motive 
for doing so, or operating instructions from a benevolent and/or malevolent 
agency (or agencies) somehow motivated to establish contact with the 
strangely isolated organism. Thus far, physical science has discovered no 
supporting evidence either for agency ог intrinsically motivated energic 
forces, and in fact psychology has long since ceased to account for the varieties 
of behavior by such means. 

Nevertheless, several generations of behavioral scientists have been trained 
to the notion that In the beginning was the stimulus . ~ . The habit of belief 
in the instigatory röle of the “external stimulus” is so strongly ingrained 
that serious inquiry into its functions almost seems superfluous. It pervades 
schools of thought as diverse as Gestalt, Neo-perception, and Neo-behaviorism. 
Some of their representatives struggle against the notion without realizing 
Precisely what it is that entraps them (as does Lewin by means of his Gestal- 
tist field-theoretical approach which substitutes force for energy). Others 
appear to be quite comfortable with the concept of external stimulation of 
behavior. Everyday experience plus professional training combine to persuade 


“ 


them that the concept represents a real state of affairs rather than an “appear- 
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E. THE AHISTORICALLY CONCEPTUALIZED ORGANISM 


The physical scientist can sum a number of molecules and obtain 
a predictable mole whose behavior is invariant. Even in theory, the behav de 
scientist cannot sum a number of animalcules and predict therefrom ан 
behavior of the resultant animal. Each organism is assembled as its A : 
lutionary history dictates, and its behavior is determined by its particu 5 
experience of phylogenesis. The physical scientist bears по subjective ER 
ship to the material under his study; unfortunately for the ecu an 
scientist, he does, and is required to engage in a continuous and vigilant 
struggle for disengagement. The material under his study is far HS 
mutable and it may even alter its behavior because he is studying it. Where 
stimulus conceptualization is concerned, however, he may most readily come 
to grief when he persists in viewing the organism ahistorically—as it exists 
in its current state of integrity within the contemporary surround. т 
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the accounts of psychology, the “given” has come to mean, “That which has 
not been acquired during the life-history of the organism.” However, the 
"given" continues to impede accurate conceptualization and theoretical formu- 
lation. The more complex the organism, the more it seems to have been 
“given.” The mammal used in laboratory experiments is ahistorically 
described as being prone to respond “naturally” to a “given” stimulus 
energy; meat powder “naturally” elicits the salivation response from the 
dog, and electric shock administered to a foot-pad “naturally” elicits the 
leg-raising response. Actually, the experimenter knows very well that the 
experimental subject must have acquired its response structures and functional 
capacities during phylogenesis and that the physical energies of the environ- 
ment did not lose their indifference in the interest of furnishing guidance 
to the dog. 

When Pavlov published his findings on laboratory conditioning processes, 
physiology carried its formerly legitimate terminology into a twilight-zone 
which is now claimed as the rightful province of psychology. The stimulus- 
response physiology properly applied to the reactions of the parts of the 
organism began to be applied to the responses of the total organism by the 
physiologist engaged in conditioning experimentation. The terminology was 
expanded to describe the newly discovered phenomena which were specific 
to the conditioning process, and was taken over intact by the young objective 
psychology. A misleading nomenclature thereby was introduced into the be- 
havioral sciences and made its contribution to the concept of external stimu- 
lation of response by means of physical energy. Reinforcement was furnished 
to the notion that behavior is the product of a straight-line function— 
proceeding from the external world via quasi-observable stimulus-inputs and 


passing through the organism to return once more into the world as 


observable response. 
The language of laboratory conditioning strongly suggests that the physical 
world has endowed certain of its energies with the power to elicit from an 


experimental animal “naturall ™ such responses as the investigator desires 
у 


to cultivate artificially. However, when the subject organism—a dog, for 
example—is strapped into the harness which keeps it within the conditioning 
apparatus, it reacts at first to an electrical shock to a foot-pad by apparently 
attempting to escape the entire situation. This initial “natural” response is 


replaced by the natural response which is required in the experimental design 


and the animal learns to lift its insulted paw in response “to” what appears 
to be an input of the “natural” —or “unconditioned” stimulus-energy. This 


abbearance-of-things seems entirely reasonable to an interested observer who 
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slam should this sound occur within the experimental context. Since it has 
been conditioned to respond upon presentation of buzzer-sound, the dog may 
be said to have ascribed an animus to this sound; if it then responds upon 
presentation of door-slam, this does not signify that the accidentally intro- 
duced sound has been ascribed a similar stimulating animus by the animal. 
Yet the occurrence of the conditioned response leads the experimenter to assign 
the animus to the sound of door-slam, as a “stimulus-generalization” because 
he has noted the subsequent occurrence of the response. From the internal 
aspect of the dog, only the conditioned response has stability once it has 
been organized; the "stimulus," lacking an intrinsic animus, has no specifi- 
city and is therefore unstable. Any of a number of events of physiological 
stimulation, when centrally received within the experimental context, may 
set off the prepared response. 

The phenomenon of “pseudo-conditioning” is not radically different al- 
though it represents a problem when the external causes are equated with 
stimulation. The ahistorically conceptualized “unconditioned response” is 
organized by repeated applications of “natural” or “unconditioned” stimu- 
lation—as when an infant is trained to withdraw its foot from contact with 
a charged electrode. When buzzer-sound, which has never been previously 
paired with shock, is then introduced by itself into the experimental context, 
the prepared response may occur, since it is the stable factor in the situation 
and labile to any number of centrally presented accidental events. 

Ahistorically regarded, the phylogenetically prepared response designated 
as startle reaction looks very much like a reaction to an external stimulus ; 
any number of external causes whose energies differ in kind and quality 
are said to “stimulate” it. Their common denominators are “suddenness” 
and/or “unexpectedness”—which are neither energies nor properties of the 
physical environment itself. To the mammal in its native habitat, the accidental 
event which is centrally represented as “sudden” or “unexpected” may or 
may not have profound significance for its future well-being. Since it cannot 
take time to assess the probable significance of such an event, it must come 
to full emergency alert under the built-in premise that danger threatens. At 
no set time, in no certain place, the external event whose progress remains 
undetected by the respondent until the point whereat actual physical encounter 
is possible retains a destructive potential. Out of a thousand such events, 
Perhaps only one will destroy—but once is sufficient to a single organism ; 
it must somehow learn to base its emergency reaction on a premise that any 
of the thousand events promises the fatal consequence. But the premise was 
"learned" during its phylogenesis ; those organisms of its kind which failed 
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device; it does not imply a dismissal of the distinctions between phylogenetic 
and ontogenetic acquisition of the coping functions of organisms at large. 
However, the “extended organism” is a counteractive to another fictional 
conceptualization, the “ahistorical organism”—whose behavioral responses 
appear to be instigated from the outside world. Within this latter conceptual 
framework, the stimulus error can be negated, the external causes of be- 
havioral effects can be plausibly animated, and the terminology and opera- 
tions of the physiologist's laboratory can be made to appear applicable en toto 
to the domain of general psychology. While the total result looks physical- 
istic, an examination of any of the parts of this end-consequence reveals that 
the input-output schema is out of joint with everything the physical sciences 
have teased out of the appearance-of-things. 


Е. Some Succestions TOWARD AN AMENDMENT OF THE 
STIMULUS CONCEPT 


Should all of the possible sources of behavioral stimulation be relocated 
within the organism—where, indeed, some of them are reported to be situated 
—the result would be more in harmony with the physicist’s statements con- 
cerning the indifferent nature of physical energies and the other properties 
of the surround. In addition, the sources of behavioral stimulation would 
become relocated within convenient proximity to the mechanisms of response 
qua behavior—to which no one denies an internal locus. In satisfaction of 
the law of parsimony, the “potential stimuli” which bide their time in the 
environment, as if animistically awaiting their moment of actualization, 
would also become situated inside the organism. Once the animated “physical 
stimulus” is deprived of its power to induce behavior, the objective and sub- 
jective psychologies would be able to establish a more common meeting ground 
—no mean gain in itself. 

Without the external stimulus, the “input-output” schematic order of be- 
havioral organization collapses; all that remains is the external cause and the 
varieties of behavioral effect, which must now become dependent upon the 
Organism itself for their elicitation. A more appropriate schematic order 
becomes necessary to account for such a status of affairs. 

Were the sources of behavioral stimulation external to the organism, it 
would be necessary to postulate a number of spheres of influence—“worlds 
within worlds” of animistic agencies. The world of the nematode would 
thus be the special province of one agency, and the world of the sparrow that 
of another—thus to insure that the worm would not be stimulated into the 
behavioral reactions of the bird. 
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if it chances to evolve correlative receptor means. The indifferent manifold 
can neither deny nor offer; її is up to the organism's phylogenesis to devise 
the means of access, and the degree to which it is thereby enabled to cope 
with the objects and events of the surround remains dependent upon the 
discreteness of its structuring both on the affector and effector sides and 
within its psychological center. 

The proposition which locates the behavioral stimulus external to the 
organism discourses on two levels at once. By invoking the physical energies 
and other properties which excite the receptor apparatus of the organism, it 
thereby describes the physically instrumental means which are correlative to 
the physiologically instrumental means by which the organism gains access 
to the objects and events of the external universe. But the proposition is not 
Stated in terms of access; rather, allusion is made to responses of the organism 
elicited by external “energy,” “energy changes,” or “anything” which excites 
the receptor apparatus. . 

At a second, and more complex, level of discourse the "stimulus object" 
is brought under discussion, although not always under that designation and 
not usually until the general psychology text begins to refer to “perception.” 
It is at this level of discourse that the significance which “things” have for 
Organisms is invoked to account in part for the stimulus value of the objects 
and events which “stimulate” the responses of organisms. Although the two 
levels of discourse confound access and significance by a devious synthesis to 
yield a stimulus “complex,” they remain incongruous if seriously examined; 
taken together, they bear a strong relationship to the ancient concep- 
tualizations of external stimulation by means of the simulacrum and 
ideolon. 

The two levels of discourse are further confounded when the behavioral 
“stimulus” adheres to the energy and is not referred to the object by the 
respondent organism. Hearing the roar of a lion, the antelope behaves as if 
it “knows” that the sound emanates from a lion. Hearing the ring of the 
telephone, the householder goes to the instrument from which the sound 
issues, but when he hears the door-bell ring he goes to the door and not to the 
bell, According to agreed-upon social conventions, signals are arranged which 
bear no necessary relationship to the emanating object. Should the house- 
holder try to “answer the ?рһопе” when he hears the door-bell ring, he will 
afterward acknowledge that he has made a “mistake.” 

In the conditioning laboratory, the dog which has learned to salivate upon 
the presentation of buzzer-sound does not refer the sound to a specific object, 
the buzzer from which it emanates; the experimenter has designed the situa- 
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С. Tue Process оғ STIMULUS ASCRIPTION 


If the energies and other properties of the external surround can be neither 
grossly nor selectively the animators of behavioral response, accounting must 
be made for the appearance-of-things which pervades not only the language 
of the laboratory but also the common form of speech—whose usages are 
frankly regarded as animistic by the behavioral scientist. Such phrases as 
“the sea beckons,” and “those peanuts are so inviting,” reflect more than a 
poetic turn of speech; underlying them is a near-universal tendency to 
attribute to the object a function of the subject which is the stimulative of 
his behavioral responses. ‘This transposition is an articulation of the mechani- 
cal function which enables the respondent to address his reactions toward 
the objects and events of the spatially extended world rather than to the 
"nerves of sense themselves," since this solipsistically limited mode of reaction 
can yield to the organism no advantage from the world and must inevitably 
result in its extinction by some object or event of the world. 

By means of its implicit transpositions, the organism charges the objects 
and events of its environment with various degrees of significance, according 
to a hierarchy of values somehow acquired by the respondent during its 
phylogenesis and ontogenesis. An intact, well-integrated human (by way of 
ilustration) fhay take a notion to explore some strange terrain; within his 
visual field he will discover certain portions of his own somatic periphery 
already familiar to himself, plus a grassy plain, trees, hills, and a sky. Al- 
though he has never experienced this specific terrain before, it bears a general 
similarity to landscapes of his past experience. His organismic capacity to 
"generalize" reduces the quality of foreignness of his present experience, 
although it does not alter the absolute fact that he has never experienced this 
Specific terrain before. His capacity to generalize cannot be regarded in terms 
of "mistake" as previously was discussed, since his organism has somehow 
learned to classify certain aspects of objects and events according to such 
qualitatively appreciated degrees of similarity as seem to “adhere” consistently 
to actual objects and events wherever and whenever he may chance to ex- 
Perience them. 

The landscape within his visual field may be structured by the respondent 
as a neutral background which can do nothing for, to, or with him. There 
need be no reason for him to respond “to” it with items of behavior, even 
though many of his receptor systems are active and he is being literally 
bombarded with the energies of the environment. 'The myriad odors, ranges 
of "light" and “sound” frequency and е? cetera which impinge on his receptor- 
Periphery seem unable to elicit his behavioral responses. Since he is a complex 
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Н. Tue Process or REVERSAL: From SUBJECT TO OBJECT 


The human infant discovers the boundaries of its somatic periphery by a 
series of largely accidental explorations, touching itself here and there and 
noting the effects of its contacts upon itself. It also takes notice of contacts 
made upon it by the external surround which feeds, bathes, and otherwise 
keeps it tidy, so that some of the effects it experiences are not self-induced, 
as it comes to learn—which fact no doubt aids the infant in its establishment 
of an implicit faith in the existence of an external world beyond its periphery. 


Despite some sophistication, when the infant begins to explore the actual 


surround it is stimulated by the vast lacuna in its experiential repertory; 


almost the whole of the environment is novel to its experience. It embarks on 
its behavior is largely accidental, so 


its explorations without much design; 
an a series of col- 


that it may be said to experience at first nothing more th 
lisions with the environment. Such collisions cause it to experience much 
Pain and much pleasure, and if it is a normally endowed infant, its behavior 
of the two alternatives, it 
asurable experience and the 
it begins to 
accord- 


becomes more patterned and less accidental ; 
usually seems to lean toward the pursuit of ple 
avoidance of that which occasions pain. From its sensating core, 
endow the objects and events of its experience with stimulus values, 
ing to the significance they have for it. The direction of organization pro- 
ceeds from the experiencing subject toward the experienced objects according 
to more and more discriminate classifications of the centrally appreciated 
qualities which attend its experience of external objects and events. As the 
various aspects of the objects and events come to be discretely defined by 
means of the access furnished through its several receptor-systems and the 
inevitable accompaniment of a gamut of responses, the developing infant 
(without giving any thought to the process) begins to endow the indifferent 
manifold of physical energies and other properties of the surround with 
specific animation, and begins to act as if it were somehow stimulated to 
respond by external objects and events. Through its experiences of sensation 
and response, it has reversed the original sequence of events and has animated 


the world with its own sensations. 


I. Tue Wonrp “Inside” 


Since only infants and the victims of severe neuropathology experience 
the world as sensationally resident within themselves, not much thought is 
given to the fact that the world as sensated is internal to the organism. 
Whereas response operations continually confirm the organism's faith in the 
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which the organism continues to survive provide it with a reservoir of residual 
values which can be more or less faithfully applied to the discriminated 
aspects of its current events. To the human whose reservoir is full as a 
consequence of a well-rounded interest in the external world, any surround 
he chances to discover himself within becomes freighted with potentiality 
for additional varieties of experience. At the other extreme, to the human 
whose reservoir remains practically empty by reason of inertia, that which 
he casts back on the surround may be only a reflection of his moribund state 
—hardly more able to solicit his responses to the world than is the indifferent 
manifold of physical energies of the world itsclf. 

When the animate properties of experience are restored to the organism, 
the semblance of reality remarked in the imaginings and dreams of the 
respondent— which events take place under circumstances of largely internal 
causation—is more readily accounted for; if reality as experienced continues 
to reside within the organism, it contains all of the lively properties to be 
found not only in the usual material of dreams and imagination but also in 
illusion and delusion. All that is lacking is the external raw structure of the 
real world which furnishes the formal support for the ordinary waking 
experience of the respondent, much as the loom confines the tapestry without 
determining the intricate designs of the weaver. 

Since the internal stimulus includes all of the potentialities for the insti- 
gation of behavioral responses as a centrally represented function of the 
Organism, the necessity for a circular definition of the stimulation process is 
Overcome, The “external stimulus” is not merely defined in terms of response, 
It can only be recognized as functional upon the occurrence of response, and is 
thus a product of an illogical “assertion of the antecedent.” The internal 
stimulus function can be defined in terms of the ascription of stimulus-values, 
whose separate specifications can be set forth without necessary reference to 
responses; all such ascriptions have a potential status rather than the in- 
evitable “actual” status of the input-output definition. 

Quite obviously, the relocation of the sources of behavioral stimulation 
within the organism increases the already heavy burden of the behavioral 
scientist, The relatively simple and quasi-observable external “stimulus” or 
“stimulus situation” as an instigatory input is banished. In its place, a covert 
and complex stimulus source is proposed. Yet, if the new location is more 
obscure, it promises a more fruitful consequence than does a pursuit of 
Mysteries in a place whose best recommendation is adequate illumination. 
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K. Summary 
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stimulus represents an animistic residue within the behavioral et аның s 
selves—which residue enforces a schematic ordering of the мер m 
behavior on an “input-output” basis, with responses being instigate = е? 
energies and other properties of the external universe, This eh 
function violates certain long-established principles of physical science, w x : 
deny either intrinsic motivation or other forms of animation to the we rn 
of the physical universe. The concept of external stimulation also owe 
certain basic premises of the biological, philosophical, and psychologiea 
sciences—according to which the organism is specifically limited by the nature 
of its mode of contact with the objects and events of the external universe. 


Several observations were ventured to account for the firm entrenchment 
of the stimulus concept and its associated implications: | 

1. The misapplication of causal relations to data of the behavioral scien- 
ces: if an observer takes notice of a 
regard that response as an effe 
by which he can account for t 


response qua behavior, he can legitimately 
ct; however, should he locate an external cause 

he behavioral effect, he may not lawfully refer 
to that cause as a “stimulus” for the observed response. Nevertheless, this 
equation appears to be regularly applied to psychological data within an 
“input-output” schema. 


2. Unwarranted 


” 
generalization by means of which the term "stimulus 
as it has long been a 


pplied to a laboratory instrument is extended to include 
certain instigatory Powers supposedly resident in the external environment. 
In its original significance, the term "stimulus" bore no necessary relation" 
ship to the “responses” qua sensations-in-consciousness for the introspectionist; 
his subjects were trained to report their conscious sensations. Removed Re 
the original context of “stimulus” (as laboratory instrument) and “response . 
(as Sensations-in-consciousness), the term stimulus developed an instigatoT? 


А : э, HIS : ts 
róle having a necessary function in the Psychologist's theoretical accoun 
of behavior, 


я jons 

mately apply to his field of nn 
f strictly psychological operat! 

tic validity... 


-tati АЙ 
although they may maintain 
sufficient to perpet 


ЕКО е 
appearance of validity uate their usage as it has beco™ 


misapplied. 
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4. The status of the behavioral scientist as an organism among organisms: 
since he bears a subjective relationship to the material under his study, the 
behavioral scientist is far more liable to suffer interference with his efforts 
toward the achievement of objectivity than are such scientists as treat of 
the purely physical universe. 

5. The ahistorical conceptualization of the organism: the static mode 
of conceptualization through which the organism-in-its-environment may 
be observed to respond “to” the objects and events of the external surround 
represents a beguiling appearance-of-things which renders plausible all 
of the foregoing misapplications of the stimulus concept. The ahistorically 
conceptualized organism seems to respond “naturally” to the animistically 
defined eliciting properties of the physical universe. 

A series of observations were made relative to the actual limitations of the 
Organism as a respondent within a physical surround having the specifications 
laid down by the physical sciences: 

1. The physical universe is an indifferent manifold of energies and other 
Properties which has no power to “elicit,” “provoke” or otherwise control 
the behavioral responses of the organism, and has no discoverable vested 
interest in its activities such as would induce it to guide or misguide the 
Organism’s behavior. 

2. It is necessary to establish a clear-cut distinction between statements 
whose referent is the problem of access and statements whose referent is the 
Problem of significance; the receptor-means by which the organism is enabled 
to make contact with its surround are correlative to the energic (and other) 
Properties of the physical universe, and if the external energies are capable 
of exciting receptor-neural activity, they thus serve as the instrumental 
means by which the organism obtains some degree of access to the universe. 
There is no warrant for the assumption that such “stimulation” either 
furnishes the organism with some form of knowledge of the significance of 
the objects and events of the environment or serves to instigate the behavioral 
Tesponses of the organism. 

Problems of access and significance relate to separate and distinctly differ- 
ent levels of discourse and when they are unwittingly confounded, the 
resultant “synthesis” comprises a modern version of the ancient ideolon 
theory of behavioral stimulation. 

3. The energies and other properties of the physical universe which 
Tender certain aspects of the environment accessible to the visual, etc., re- 
Ceptor-systems of the organism do not in any manner guarantee the validity 
9f such objects and events as they seem to represent. Although the organism 
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y tain qualitatively appreciated properties of a 
may act as if iple those external objects (as may be inferred A en 
p е шы situations) the scientific observer must ru E 
Ws em meni жрт: or explicitly seduced into sharing its poche 
a pan E If external energies could in any manner guaran 

= "ce of their objects, such a state of aff 


ideolon- 
airs would represent an ideol! 
in-fact. 


indi nt 
*. Since the energies and other properties of the surround are venum 
h velfare of the animal kingdom and since the organism сайл anion 
% "a ae of such objects and events as bear on its continued we 
= po nature of the inputs of energy 
access, it was proposed that the conceptu 
lation be relocated within the organism 
designated as "potential stimuli." 


i i i = ns of 

which excite its receptor-mea > 
rji 1 

alized sources of behavioral с; 
including such sources as have 


A conceptual framework was finally 
account for the appearance-of- 
the same time resolve the pri etw, hine 
and environment, The Schematic order of behavioral organization was nad 
thetically reversed in terms of a proposition which states that unm me 
organization proceeds from the organism toward the environment e vs 
the other way around as has been traditionally inferred. Further, it 
proposed: 


l. That the or 


: once 
proposed which would at e 
с қ е Н nd 2 
things relative to external stimulation a den 
TM қ аг 
oblem of effective contact between org 


: ; > »olitively ) 
ganism operatively (as distinguished from vol. 
ficance-value of discre 


te aspects of its surround 25 pr 
of its collisions, manipulations and other transactions with the objects v 
events of the external environment and that in consequence of its S 
enabled to ascribe a hierarchy of stimulus-v@ " 
5 as somehow bear on its Prospects for pam 
anism may be addressed stri 

ed not by any of the proper 


ism 
: anis! 
mulus-values which the org 

е myriad aspects of its world. 


ascription of Stimulus-va] 
Process designated as retro 
“to cast or throw back”), Since the rece 
electro-chemical impulses on] 


1 
2. That the ues occurs within the pesci 
framework of a jection (from the verb, ^ aid 
Ptor-neural systems transmit ntra 
y centripetally toward a terminus in the с рін 
nervous system, the environment as it is sensated has its location a 
the organism. The organism automatically refers the aec aet 
back "outside" where its experiences Of response indicate it really be 
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However, by its retrojections, the organism does not merely cast back what 
it receives, after the fashion of a mirror. To its immediate sensory experience 
must be added the animate qualities of past experiences which somehow 
bear relationship to the current event of sensation. The organism thus 
responds to its own animations of the environment which represent its 
stimulus-values cast back upon the indifferent manifold of energies and 
other properties of the external universe. 
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THE RELATIONSHIP OF TWO MEASURES OF AUTHORITARI- 
ANISM TO THE MINNESOTA TEACHER ATTITUDE 
INVENTORY* 


College of Education, University of Georgia 


ALBERT J. KINGSTON AND GEORGE L. NEwsoME 


A. PROBLEM 


The Minnesota Teacher Attitude Inventory (2) has been widely used to 
and aptitude (3, 4). The inventory was developed 
mine how well teachers get along 
des which teachers are likely to 
y contains items relating 


predict teaching efficiency 
empirically and was designed to deter 
with their pupils by measuring the attitu 
bring to their classrooms. Although the inventor, 
to a wide variety of attitudes, many items appear to measure attitudes which 
reflect on the interpersonal-relationships between pupil and teacher. Such 
items may be regarded as measuring opinions and attitudes which are reflect- 
ive of authoritarian patterns of behavior or belief. The present study is 
designed to illustrate the degree of relationship between teacher attitudes 
as measured by the MTAI and opinions and attitudes which reflect authori- 
tarian opinions and attitudes as measured by two independently developed 


instruments. 


The WSF Scale (8) consists of items grouped into clusters according 


to the theoretical design employed by Adorno, Frankel-Brunswick, et al. (1). 
The original items were taken from various personality tests and all of the 
items correlated significantly with the F Scale employed by the authors of 
The Authoritarian Personality (1). The authors of the WSF Scale believe 
the instrument to be more personality centered and less ideological than is 
the F Scale. The scale itself consists of 149 items and the subject is merely 
asked to indicate whether each statement is true or false. Unlike the other 
instruments employed in this study, а high score indicates a tendency toward 
authoritarianism. 

The Inventory of Classroom Administrative Philosophy ( 5) was designed 
to determine the degree to which teacher’s practices and beliefs reflect the 
concept of democracy. It consists of 150 items evolved from democratic 
principles. Items include a wide range of classroom practices as well as 
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ior itudes. e subject is asked 
belief: concerning children’s behavio and attitud 5. he s bj 
епеїѕ : ttit I t 
to agree or disagree with each statement. 


B. PROCEDURE 


in a 
A. group of 79 female white elementary teachers who were enrolled 


i r Each of the 
special in-service training workshop were employed in the study. Eacl 
teachers was administered all three instruments, 


from 21 to 59 years of age and from one to 34 ye 


be 
They represented 10 different School systems. The group was felt to 


Б iewpoint 
representative of the county school systems in the state from the viewp 
of age, experience, and certification. 


i e 

The group ranged in ag 

i i ience. 
ars in teaching experienc 


C. Resurts 

The mean scores on each 
teachers tended to be somewha 
score attained by 


ilable 
- Although comparable groups were not availab 


se 
, the scores on the 


1 rates 
somewhat less than expected. Table 1 illust 
the mean scores and standard deviations attained on each instrument. 


AN А TIONS OF EACH SCALE 
(N= 79) — 
Instruments Mean с 
МТА 20.60 30.36 
ІСАР 


, the ICAP scores revealed 
AI or the W 


hand, the WSF Scale p 
held by the authors after 
Pating teachers mention of the WSF items aske 
questions which were no one’ i 


^ » 8 at the 
- The majority, however, felt tha 
valid measure. 

ng the three 


ant at the one 
d coefficients, 


. all 
instruments were obtained e 
per cent level of confidence. Ta 
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TABLE 2 
INTERCORRELATIONS AMONG INSTRUMENTS 
(N=79) 
Instruments Y p 
MTAI - ICAP .312 01 
MTAI - WSF —428* 101 
ІСАР - WSF —.480* .01 


x 3 M E : 
Wo epee CA Pus tears 
high score is indicative of a democratic attitude. ` 

In ап effort to determine the nature of the items which discriminated, 
an item analysis was undertaken, employing the method described by Stanley 
(6, 7). The highest and lowest 21 individuals were utilized in this proce- 
dure. Sixty-four items from the WSF, 63 from the MTAI and 39 from the 
ICAP yielded values at the 2.5 per cent level of significance. These results 
tended to point out the greater discriminating ability of the WSF and MTAI 
over the ICAP previously noted. Table 3 lists the items from each scale 
which discriminated at the 2.5 per cent level. 

The aid of several colleagues was solicited to form a jury to place the 
discriminating items from the MTAI and ICAP into the categories employed 
in developing the WSF. As little agreement among the jurors was obtained, 
this approach was abandoned. A careful examination of the discriminating 
items, however, revealed certain similarities and overlapping, and it was 
felt that many of the items were measuring the same basic personality factor. 

The scores were then analyzed to determine the effects of age, experience, 
and formal education upon the responses of the group. No significant mean 


differences were found. 
D. SUMMARY AND CONCLUSIONS 


A comparison of the MTAI with two scales which presumed to measure 
authoritarianism yielded significantly positive correlations. Teachers who 
scored high on the MTAI tended to score high on the Inventory of Classroom 
Administrative Philosophy. Teachers who scored high on the MT AI tended to 
score low on the WSF Scale indicating a tendency toward democratic beliefs. 
As the WSF Scale represents a personality-centered instrument, it may be 
concluded that scores on MTAI tend to reflect certain personality character- 
istics indicative of authoritarian behavioral patterns. The significant re- 
lationships found among the instruments may be indicative that all three 
instruments tend to appraise some aspects of an authoritarian syndrome. 

An examination of the items which discriminated on each of the instru- 
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TABLE 3 
Irems WHICH DISCRIMINATE 


Y Item No. 
M Item No. Item No. 
г Пет Хо. Item Хо. 
Пет Хо. 


Minnesota Teacher Attitude Inventory* 


133 
38 52 80 106 137 
2 aT 82 109 155 
7 39 $ 110 
н 40 58 85 143 
12 60 86 111 
3 42 1H 
1 87 113 
43 61 145 
i 65 90 116 
5 + 149 
15 93 119 
46 6 150 
17 70 95 122 
48 
19 98 126 
49 n ч 
21 50 75 104 128 
21 51 76 105 132 
3 
WSF Scale* 131 
6 35 52 82 112 132 
3 37 53 86 116 133 
10 40 55 89 118 139 
16 42 58 95 120 T 
18 43 61 99 121 141 
26 45 62 102 122 ул 
27 46 63 103 123 145 
28 47 66 107 124 147 
32 48 67 109 125 
33 50 68 110 127 
34 51 69 111 130 
Inventory of Classroom Administrative Philosophy 
1. I think 


; f 
should be to organize the materials 0 
instruction but not to participate actiy ely in their development. . t has 
giving of additional Study assignments as punishmen 
à negative effect upon the student. 


17. I believe that a sti 
from the teacher 


И А them. 
not question the grades which a teacher gives could 

- I feel that teaching would be much more effective and satisfying if MOM 
expel certain students just as they discharge unsuited employees in — at they 
29. I believe that students with low 10% should be taught (in a nice way) th 
cannot expect to get as much out of life as a brighter 
h t adolescent children would rather be prais 

their fellow students, 

35. I believe that a self- 


student can expect. n by 

ed by the teacher tha 
time“ 

ү government program in the classroom would be to0 

consuming to be practical in the school. inform 

37. 1 think that one of the best ways to discipline an adolescent child is to in 

his parents of his misconduct, 
+. I think that students who a 


the 
Fe continually in trouble should be expelled for 
good of other students. 

46. 


I think that a rigid classroom schedule helps to di 


* These items are listed b; 


nts. 
=; i rume 

by number because they are fairly well known inst 

See references for further information, 


rning: 
ne a student’s lea 
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TABLE 3 (Continued) 


87. 


88. 
96. 


146. 


Inventory of Classroom Administrative Philosophy 
Because students are apt to be restless if not occupied, I think that the teacher 
should even go so far as to provide work for the purpose of keeping them busy. 
I think that a teacher should not answer, "I don't know" to a student's question. 
I think many students deliberately try to misinterpret instructions. 
I believe that a teacher should become friendly with his students, in spite of 
the fact that they may take advantage of him. 
I think that one fault of student self-government programs is that students tend 
to act old too soon. 
I think that a child usually 
I believe that I did not constantly assert my authority, 
would tend to get out of hand. 
I think that students often act like "little savages." 
I think that most of the infractions of school rules made by youngsters result 
from their misunderstanding of the purpose of the regulations. 
I think that most pupils who are talkative should be discouraged. 
In my opinion, a good way to maintain discipline is to keep the trouble-makers 
isolated from the rest of the class. 
I believe that all students should be allowed major m 
curricular activities and school clubs. 
I prefer to teach students whose parents are not foreigners. 
I think that it is wise to encourage the pupils of the class to inform me of any 
misconduct on the part of other members of the class. 
I believe that if they keep forcing us to teach everyone's children in our schools, 
a large group of poorly-educated people will eventually result. 
I believe that once the teacher makes up a work schedule, she should follow it 
closely. 
I think that the fear of being caught should be employ 
the school regulations. 
I am afraid that some children need some type of discipline which is more 
stringent than the present school law allows, in order to make them behave. 
I feel that controversial issues should not be taught in school. 
By sending a student who continually disrupts the classroom activities to the 
principal, I believe that the teacher is admitting her inability to handle the 
classroom activities. 
I believe that enforcing discipline 
the teacher. 
I think that if students cannot appreciate the things that an education offers, 
they should be allowed to leave school, regardless of their age. 
Iam certain that the children of parents of certain nationalities are usually less 
intelligent than other children. А , 
I try to take an objective, impersonal attitude toward students who violate 


classroom regulations. M um 
I think that the trouble with much of the group activities that we have tried in 


the schools, is that children often enjoy flouting the proper school authorities. 

I believe that students should be given the opportunity to evaluate their own 
work at the time grades are assigned. 

I have observed that my pupils tend to be rath 
work topics. 


does what he thinks is right in a situation. 
the students of the class 


anagement of their extra- 


red to make students obey 


is one of the most time-consuming duties of 


er apathetic about tackling new 
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ents is included for further study. The similarity and overlapping of 
m n B H c 
ntent among the discriminating items reveals that all three instruments 
bak E + H E 
in part may be measuring similar or identical patterns of personality. 
1 a) 
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BEHAVIORAL RESEARCH AND INTERGROUP 
COMMUNICATION* 


Department of Psychology, University of Arizona 


WiLLiam J. MacKinnon 


A. INTRODUCTION 


Behavioral scientists have created a variety of research methods and have 


discovered a number of empirical principles which bear upon human com- 


munication. The actual control of mass communication in America, however, 
Faced with growing misuses 


is often one-sided and manipulatory (6, 13). 

of power, the behavioral scientist may nevertheless conceive of constructive 

alternatives (14). 
One purpose of this paper is to imagine some systems of communication 

which have become possible largely by procedures developed in the behavioral 

sciences. Another is to estimate the probable contributions of these systems 


to goals such as free expression and an in i 


terest in the communicative process. 
The discussion will lead to several suggestions for future research. 


B. Some PossimLe QUALITIES OF INTERGROUP COMMUNICATION 
intergroup communication 
hat ideal and 
ni- 


In this section, certain characteristics which 
might have will be considered. The characteristics are somew. 
In later sections two particular forms of intergroup commu 
"These will include some of the more essential 
precise in meaning 


qualitative. 
cation will be described. 
characteristics of the present model but will be more 


and more economical to operate. 
Either the ideal or the two “practical” systems of intergroup communication 


might operate in the local community, the large organization, the nation, 
or even in the world community. The individuals involved in the communication 
are assumed to understand the general nature of the process. 

"The first of the three stages of this process involves individual senders of 
messages and the individual messages they communicate, The second is the 
formation of some kind of “group message” from the individual messages. 
The third focuses on these group messages and the individual receivers who 
The entire three-stage process then starts anew and 
yclical fashion. 
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interpret them. 
continues to operate in c 
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The general characteristics of the ideal model will be described in ке 
of these three stages. As the description proceeds, it will become = es 
that intergroup communication with some of these characteristics is = a 
appearing. It occurs to some extent in social-psychological surveys (4) a is 
clinical-group-dynamics studies (1), in research which combines both survey 
and clinical aspects (9, 10), and in the reactions to such investigations. 


The following then are the general characteristics of an ideal intergroup 
communication process. 


l. Individual Senders and Individual Messages 


The individual members of groups send their messages under assurance of 
personal anonymity. Whether writing messages or dictating them, йел 
making statements or asking questions, the communicators do not revea 


their personal identity, nor do they refer to specifically identifiable individuals 
in the communication system. They address their message to a group rather 


than to named persons. They identify themselves or permit themselves to 


be identified only as members of a group. The groups, whether senders or 
receivers, are cither demographic, e.g 


workers, or socio-psychological, eg 
defined by verbally 
of all members of 
Senders request to 


+» manual workers and non-manual 
ә working class and middle class 85 
expressed feelings of belonging. A group might consist 
the total communication system or only of a subgroup. 


See any group messages which interest them, including 
messages not directed to the groups to which they belong. 


2. Individual Messages and Group Messages 


Group messages replace individual messages as the content actually re- 
ceived by individual interpreters. These group messages are as representative 
as is feasible of the total individual messages obtained from the grave 
members. They 


would not be very representative unless all members of 
the group had produced messages, 


because communicating changes the beliefs 
and attitudes of the communicators. For any group, representativeness ОГ 
a good approximation to it is secured by random sampling from all individ- 
ual messages sent by y a content analysis of this population 
of messages, or by a combination of random sampling and content analysis- 
The group message includes the context provided by the group identifications 
of the senders and receivers, 


its members, or b 


3. Group Messages and Individual Receivers 
Three factors determine the 


п particular individuals who receive particula 
group messages. One is the senders’ choices of target groups. These choices 
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might be influenced by the second factor, questions put to the senders in 
previous messages. The third factor is the desire of the individual receiver 
to study the messages sent by any group to any destination. Because group 
messages are representative of individual messages, the views of different 
groups can be compared. As was said earlier, the intergroup communication 
process is circular. Receivers feed messages back to senders, and so on. 


C. A Discussion or TERMS AND CONCEPTS 


To prepare the way for a discussion of two more nearly practicable 
models or methods of intergroup communication, the meanings of a few 
terms will be considered. Groups, topics, messages, media, situations, and 
rescarch will be discussed in order. 


l. Groups 


Groups may be unambiguously and publicly defined as in terms of a 
standardized system of job classifications. On the other hand they may be 
ambiguously or idiosyncratically defined. When someone speaks of “working 
people,” for example, it is unclear whether or not he intends to include 
white-collar workers in his concept. 

Related to this distinction is the number of groups involved in communi- 
cation. The set of groups originating or receiving group messages could be 
fixed at some relatively small number. It could also vary widely, as when 
it includes any group which an individual could conceive. 

An important distinction is one between interest groups and reference 
groups. The former have some common interest or goal and a consciousness 
of belonging, which varies in intensity among different members (5). Groups 
of the second type are referred to when a person seeks a norm or standard 
to guide his own decisions as to what is true or desirable. 


2. Topics 

A communicator generally has in mind some topic of communication. 
The topic may be one that is unambiguously and publicly defined, for example, 
whether a particular legislative bill should be enacted. In contrast, the topic 
might have somewhat ambiguous or idiosyncratic aspects, as when a com- 
municator refers to “the welfare of old people.” Ambiguity is in fact a 
matter of degree, as аге several other distinctions being drawn. All com- 
munications content may be at least somewhat ambiguous, or subject to 


different interpretations (8, p. 83). 
it may be allowed to vary, as when 


Again, the topic may be fixed or i 


each communicator chooses his own subject matter. 
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3. Messages and Media 


For simplicity's sake messages are conceived herein as being written or 
printed; thus they might be read by or to their receivers. 

A useful distinction is that between minimal and extended messages. 
A minimal message is an elementary unit. It may be a single question ог 
statement, often containing less than 10 words. In one study a кис! 
unit was defined as “the smallest piece of content that makes an assertion. 
The sentence, “The intelligent Roosevelt will keep us out of war,” was 
regarded as containing two meaning-units, namely, “Roosevelt is intelligent” 
and “Roosevelt will keep us out of war” (3, p. 138). The minimal message 
also bears a relationship to what has been called “a single communicative 
act.” This is often a simple sentence, though sometimes either the subject 
or predicate will be merely implied. In cases of double predication, the 
sentence contains more than one communicative act (2, p. 37). The minimal 
message is obviously atomistic, 

In contrast, an extended messa 
words in length, an essay bearing 
property; its parts, fundamental 

Whether group 
more articulated extended messages, 
and receiving group as context. 
some indication of the identity 

Messages might be transmitted oy 


ge is a composition between 100 and 200 


er a common medium or only over a 
members of the communication system 
sage, whether or not it was addressed 
only a subgroup to whom the message 
Relevant in this connection is the choice 


0 a common basic vocabulary or leaving 
formulated in individual messages. 


4. Situations 
Intergroup communication could occur in at least two different general 
situations. In the first the group i 


Hons P is about to make a decision regarding the 
distribution of valued objects among the members, and it will be able to control 
the distribution with Social, economic, or physical power. Such a state of 
affairs will be called a Sroup-value situation. It contrasts with individual- 
value situations. Here individuals are approaching a choice between personal 
values, as for example, betwe 


аан en different paths ог styles of life; and, hypo- 
thetically, public opinion or reaction does not favor one alternative over 
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another. Few or many persons may be involved in making such choices 
any given time. ha 
5. Research 


In connection with intergroup communication, research could be of tw 
types. Realistic research would study an actual system of intergrou қыт 
munication while it was in progress. Artificial research would = 
individuals requested to act as if they were participating in a real system of 
communication which might be difficult to bring about, for example, to 
compose messages upon the false assumption that they might be published 


in a world-wide medium. 


D. UNSTRUCTURED ANONYMOUS INTERGROUP COMMUNICATION 
AND RELATED RESEARCH PROBLEMS 


The first of the two practical models to be described involves some highly 
unstructured elements. Individual senders compose their own extended 
messages, select the target groups in their own terms, describe as they wish 
the groups to which they belong, select any topic on which to communicate, 
and define it as they wish. In all likelihood the groups and topics would 
be multifarious and the definitions frequently ambiguous. 

A large random sample of all the extended messages thus composed is 
reproduced in a common medium in a common basic vocabulary. Further 
stockpiles of random samples of untranslated extended messages are available 
for examination by any member of the communication system. Only after 
extensive perusal of many such messages, including the sender-receiver contexts, 
would an individual be likely to discriminate representative differences be- 
tween the topics broached by different groups, or between the views held 
on a single topic by various publics. In so far as the participants can sense 
such collective differences, the system is one of group communication. 


Research might decide this question, as it might provide answers to many 
others. What topics would be more prominent in which groups? Where 
would the topic of international relations stand? What drift in topic fre- 


quency would occur over time? Would individuals say what they really 
wanted to, barring, of course, communication content proscribed by law? 
What would laboratory apparatus indicate as to truthful report if subjects were 
asked, “Apart from illegal communications, did you write (or say) what 
you really wanted to?” or “Did you feel that your anonymity was assured ?” 
How would these factors change with repeated sequences of sending and 


receiving messages? 
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E. TR T D id N N TIO D 
STRUCTURED INTERGROUP COMMUNICATI N AND RELATE 
RESEARCH PROBLEMS 


Anoth ossibility for intergroup communication presents a high се 
amena The communicators confine their comments and queries 
E ¡qeria public topic. The principal interest groups or ^e 
ке коле ауы fixed, unambiguous, and public. Thus the topic might 
be sh ee contract between union and management in industry 
i ed the principal groups might be the union members, 
and the general public. и : 
o main groups, 4 an , are 

me Fer um from A to В, from B to A, from 4 to 4, and 
from В to В. (Intragroup communication, as from Á to 4 
related to intergroup communication, 
messages should be sent from 4 to B.) 


the management, 
ommunicating, messages could 


‚is often intimately 
as when members of 4 decide what 
In the instance of two groups, iri 
fore, there may be four group messages at each stage of gg 
cycle of the communication process. If the number of groups increases E 
three, the number of directions or routes that group messages could ta 
increases to nine. There may now be nine group messages at each cycle. 
To prepare the group message, a random sample of extended messages 
sent by all members of the group is selected. The extended individual MT 
sages from, say, members of 4 to members of B, are next divided T 
minimal messages which are then sorted into classes, all units having t Й 
category, and thereafter being represente 
in each class are counted and a frequency 
individual communicators composed eX 
bias effects of public opinion research 
able categorizing of content is agreement 
re and some of whom disown the views 
» of course, а “miscellaneous” or catch-all 


. ies. 
ages with very low relative frequenct 
at 


interviewer- 
would be absent, The test for reli 


among judges, some of whom sha 
expressed in the content. There is 
category for those minimal mess 
Samples are sufficiently large so th 
be highly represent: 


interest or reference pa 
guous, public, and somewha 
cial sort merely by a 
eir viewpoints. The minima 
tained in the debate between 


groups are fixed, unambi 
roduce messages of a spe 
essages which represent th 
hich they choose are those ob 


overlapping. They p 
preferred minimal m 
messages from w! 
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the principal groups except that they do not contain their original sender- 
receiver context. The list of message units from which to choose would 
probably contain statements meaningfully grouped as, “The worker's wages 
are too low”; “the worker's wages are too high”; “the investor's profits are 
too low”; “the investor's profits are too high”; “a fact-finding committee 
should be appointed”; “a fact-finding committee should not be appointed.” 
Any individual would receive the opinions, suggestions, etc., of any standing 
groups whose views were of interest to him. Graphic presentation of the 
relative frequencies would expedite comparisons of the various group 
standpoints. 

Many questions for research arise in connection with this method or model 
for intergroup communication. How reliably could content be unitized 
and categorized? From a predetermined list of fixed, unambiguous, public 
reference groups, which ones would be selected by subjects most often as 
the groups whose messages they would hypothetically wish to examine? 
What would be the relative standing of clergymen, ethicists, psychiatrists, 
psychologists, social-welfare workers, sociologists, economists, political sci- 
entists, artists, novelists, manual laborers, white-collar workers, small-business 
owners and operators, large-business owners and executives, assuming these 
various groups were defined in relatively objective terms? How would this 
hierarchy of interest groups or reference groups vary with the group ot 
choosers and with the topic of communication? What groups would loom 
prominently as reference groups if the topic of communication were to find 
an answer to the question, “What do you think is the best thing that the 
United States could do to help keep peace in the world?” (7, р. 121). In 
this artificial or as-if type of research, would choices differ depending upon 
whether they were obtained under classroom or clinical conditions? 


F. PROBABLE EFFECTS oF THE HYPOTHETICAL 
COMMUNICATION SYSTEMS 


The communication possibilities which have been suggested, whether ideal 


or practical, would probably have psychological effects. Behavioral research 


of the past suggests two such results, an increase in free expression and a 


growth of communication interest. 
1. Free or Voluntary Expression 
The condition of anonymity stands in the foreground as a method of 


rriers to expression. That such counterforces 


reducing counterforces or ba 
y Stouffer’s research on civil liberties (16). 


exist is well demonstrated b 
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Majorities or near majorities of the American population would not allow 
a person to speak in the community if he took a certain viewpoint on some 
topics. Yet it appears from Center’s earlier survey that some Americans 
do hold at least some of these viewpoints which many would proscribe (4). 


Now the reduction of opposing forces sometimes leads to desired behavior 
with less resultant tension than does an increase 
themselves (12). 


The immediate effect of promising a person anony 


remove the threat of economic and social penalties and thus lead to freer 
expression. However, the communicator might still restrain some views which 
he felt were unique to himself, and contrary 
universal views of others. 


expressed to some extent in 
the state of “pluralistic igno 
municators might thereafter 
communications. 


in the driving forces 


mity might partially 


to the universal or nearly 
If he and others like him found these views 
the anonymous communications they received, 
rance" would dissolve, and the inhibited com- 
express their private attitudes in their further 


A comparable Prediction was made in an early study of 
private and public attitudes (15, p. 101). 


2. Tolerant or Interested Participation 


t might arise. The discontented 
for expression. ‘Their hitherto 
to their own verbal defense. The 
the subtitle to a well-known book 
n, How (11). 
tuations, where no legal force or 
nonymous communication could run 
ives with the individual choices made by others, 
in these choices are relevant to 


» Political topics were debated as in the models 


individual-value si 
, interest in a 


noth TE ы 
A other, currently common, situation is that in which group norms are 
changing, and private Practices or 


standards may not ali ith th Here 
> 5 > gn with them. » 
questions of risk and conflict arise. Thus anonymous intergroup communi- 
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cation would probably contain some of the vital and intriguing qualities 
of discussions in group psychotherapy. 

Communication, furthermore, often generates group organization among 
persons of similar instrumental or consummatory interests. The groups in 
turn mobilize impulses to action which could be expressed in anonymous, 


intergroup communication. 


G. SUMMARY AND CONCLUSION 


Communication systems of various sorts have been described. They have 


as common characteristics the personal anonymity of the individual communi- 
cators and intergroup messages which are largely representative of views in 
the participating groups. The provision of anonymity might do for com- 
munication what the secret ballot has done for voting—free it from the 
restraining forces of social-psychological and economic sanctions. Focussing 
attention upon liberal possibilities in intergroup communication suggests 


research which itself might improve the chances of the methods being applied. 
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THE STUDENT’S NEED FOR AN ISSUE* 


Department of Psychology, University of Florida 


MaLcom H. ROBERTSON! 


The story of how people come to write anything is probably as informa- 
tive (and sometimes more entertaining) than what they write about. I re- 
call very well the incident that prompted me to write this article. I was 
to lunch when I met a psychologist whose acquaintance I had 
We quickly fell in step and after a few token efforts 
to avoid shop talk we settled down comfortably to a rather discursive conver- 
sation about our respective jobs. It was not long before he inquired about 
the state of my research interests and 1 described one or two ideas that 
I had rehearsed for just such an occasion. I must have sounded apologetic 
for he suddenly interrupted me to say that he did not really care what a 
person was interested in just so he was enthusiastic about something— 


on my way 
made only recently. 


anything! 
This remark must have struck a familiar note for almost immediately 
1 thought of a day several years before when, as a graduate student, I was 
or giving advice on how to get started on a thesis. 
of what the professor had said with the exception of 
one rather astonishing remark, “pick something close to yout heart.” Aside 
from being appalled by such an unscientific sounding phrase (1 had just 
completed my first year of graduate study and was still quite sensitive to 
such language), 1 really had no particular reason to recall this comment. 
However, at this point 1 returned to my friend who by then was several 
paragraphs ahead of me. Although our discu à 
gential topics, 1 still wondered if he appreciated the impact of his remark 
and how incisively he had undercut а philosophy of training being held by 
a large number of psychologists responsible for graduate instruction. In 
any case, my ruminations did not end there. Instead, I found that Br 
little more consideration I was able to pull together a number of scattere 
observations and thoughts which seemed to dovetail with the comment of my 


companion. 


listening to a prof 
1 remembered nothing 


ssion soon veered off to tan- 


= s ANT 

* Received in the Editorial Office on February 25, Y ani jun immediately 
at Provincetown, Massachusetts. Copyright b те beat OF x divin іш Gite 
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article. However, the opinions expresse 
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For instance, out of the misty recollections of graduate school days, 
+ H B . 
few impressions could be culled. One particularly strong impression had 
a 


to do with bull sessions among fellow students wherein they would a 
about their intellectual rootlessness and nomadism. In an unguar е 
moment, they would admit to the feeling that they were missing a rg 
ful experience by not being a strong believer or follower of some school o 
thought. They would often confide a wish to belong to some group who 
championed a theory. They longed to become enthusiastic or excited abont 
something, anything, to have a strong identification with some “issue” in 
psychology. They felt that it was all very fine to be eclectic and sample 
all the points of view while remaining detached and unimpressed. But, 
then, there was the “left out feeling.” Perhaps there was something of 
value in being a part of some movement, a defender of some cause, even 
though it might turn out to be the wrong one. One is reminded of Hall’s 
and Lindzey's (1) plea for the student “to immerse himself in one theory.” 

Yet I know many psychologists who would label such 
as hopelessly out of date, a giant step backwards. 
to invoke the specter of 


proselytism. Well 


a course of action 
They would be quick 
intellectual values being subordinated to rank 
, perhaps it is wiser and in the better interests of students 
not to encourage them to become enamored of one doctrine or to restrict 


themselves to one point of view. 

On the other hand, such admonitions, gentle and subtle though they 
may be, sometimes overshoot the mark and the student avoids becoming pre- 
occupied with any problem or issue, Maybe there is no harm and even some 
benefit in a temporary attachment to a particular theoretical orientation. 
It could even be viewed as a necessary stage in the professional growth with 
a transition from being devoted to some theory to being devoted to some topic. 

As a matter of fact, there is some reason to believe that the capacity to 
become inspired about some area of investigation must be nurtured during 
graduate training if it is to become ‘self-perpetuating in the future. In 


al development that one reveals 


ud. A 


o 
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explore and savor fully while remaining theoretically uncommitted is the 
hallmark of intellectual maturity. This is the gospel of eclecticism—safe, 
sane, secure. What budding loyalties or inspirations have been sacrificed 
to this hallowed term! What injustices have been perpetrated in its name, 
at least in the unwarranted extension of the term! 

To keep the student on the straight and narrow when he is not under 
the protective custody of his professors, he is given the image of the typical 
devotee, a person who is singleminded, obsequious, and urgently in need 
of intellectual emancipation. He is invited to compare this image with 
that of the eclectic, a person of broad theoretical allegiances, scorning any 
restrictive ties, : 

Before long the student is convinced that there is something wrong with 
wanting to be a part of some new movement or school of thought. Pretty 
soon he feels guilty about being an ardent supporter of anything. Perhaps 
he remembers the day when he came across the “penetrating insights” of 
Freud or experienced a “sudden illumination” upon reading Lewin, or dis- 
covered that in Allport's principle of functional autonomy lay the key to 
the neurotic paradox. He may also recall how he could hardly wait to talk 
to one of his professors in order to share these revelations. But somehow 
it didn’t turn out the way he planned. Why did the professor have to sound 
so condescending? Why did he seem so edgy during their talk? Was he 
just a bit jealous that he was not the one to point out these things? Or, 
why did he have that triumphant smile? Was it part of that smug feeling 
about the intellectual vulnerability of students and the fact that such 
inroads could not be made on his own intellectual composure? 

Be that as it may, what is the student, or the newly graduated psychologist 
for that matter, to gain by developing a strong attachment to some topic 
or theoretical system? One advantage is that it deepens his professional 
identity and in doing so it confers a definite direction to his professional 
development and adds new dimensions of significance to what comprises a 
very important and a very large part of his life. 

One derivative of the deepening professional identity is that he develops 
a bond not only with those with whom he works but with psychologists 
in other places and times. His professional affiliation reaches beyond the 
boundaries of his place of work and study. He knows that there are 
people who care about what he is doing and what he is thinking. There 
is a frame of reference for being remembered by people who might forget 


everything else about him. | 
Lest the reader get the impression that this is another pitch for together- 
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ness, let me quickly explain that this is definitely not so. For this objective, 
if pursued vigorously, should arouse enough competition and antagonism 
to satisfy even the most factious. 

Another value, admittedly not a very lofty one, is that often as much 
recognition can be gained from a few publications dealing with one topic or 
theoretical framework than from twice as many publications covering a number 
of areas. To some extent, research becomes easier since each investigation 
acts as a frame of reference for those to come and one is led quickly (and 
painlessly) into additional research. 

To sum up, manifesting a strong purpose or goal can best be expressed 
as a sense of dedication which is a mark of professional maturity. The 
question then is how can this sense of purpose be cultivated in the graduate 
student or the brand new Ph.D. Probably it is contagious and those who 
are his teachers and supervisors provide a ready model for imitation. Al- 
though he may feel in the beginning that their interests are alien to his, 


nevertheless he may be impressed by their sense of dedication and be more 


likely to develop such behavior at a later time. 
Moreover, a sense of dedication seems to flourish 
any discouragement or criticism concerning what 
student. More importantly, it is the subtle day 
support given to him in his intellectual odyssey 
way and then that way until at last he finds something that has a special 
meaning for him and around which his energies can be efficiently 
A specific way to implement the above su j 
of research teams comprised of a facult 


share the faculty member's objectives. The research teams seem to give a 
graduate department a more spirited atmosphere through the stimulation 
that comes from the exchange of ideas and the competitive spirit generated 
by such groups. Another plan is to have a departmental rescarch project 


which provides a ralying point for faculty and Students and a valuable 
outlet for rivalries and other interpersonal tensions. 


best in the absence of 
inspires or impels the 
-to-day encouragement and 
in which he turns first this 


organized. 
ggestions is through the use 
y member and those students who 
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